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CHANGES IN PRESENT EDITION OF THE RULES, 


Alterations, additions, &c., which have been ado ted by the Committee since the issue of the previous (1917-18 edition 
] A I 


of the Rules will be found in the following Sections and Tables :— 


RULES FOR STEEL VESSELS. 
Special Survey No, 1. Page 13 Paragraph 6, (Sub- Section 49. Paragraph 6. - (Amended.) 


paragraph added.) | ab, 
Pages 73 & 74. Tentative Regulations for the application 


Section 35. (Re-framed.) of electrie are welding to Ship construction. (Added.) 


RULES FOR ENGINES AND BOILERS OF STEAM VESSELS. 


Section 19. Paragraph 3. (Amended.) 


RULES FOR SURVEY OF INTERNAL COMBUSTION ENGINES FOR MARINE PURPOSES. 


Section 5. Paragraph 2. (Amended.) 


RULES FOR CONSTRUCTION AND SURVEY OF DIESEL ENGINES AND THEIR AUXILIARIES 


Section 7. Paragraph 5. (Amended.) 


a. 


‘ 


aE hea eee ee ee 7; 
mad Jt Sta th AH 
F, - Cag" ‘ 
octihy ef-F jai : ~ al 
gPE~ Vans (ep 490 v5 | 


mde ps 


Th 20 Gee Cas ee 


. 


. 


DTA ARVSUBNOO BANAT - = 


. 
~ 
= 

a 

a 


LLOYD'S REGISTER OF SHIPPING 


FOUNDED 1760. RE-CONSTITUTED 1884. 


. UNITED WITH THE 
UNDERWRITERS REGISTRY FOR IRON VESSELS IN. 1885. 


EE — ———— 


RULES & REGULATIONS 


FOR THE 


CONSTRUCTION AND CLASSIFICATION OF STEEL VESSELS, 


From ist July, 1919, to the 80th June, 1920. 


OFFICE: 71, FENCHURCH STREET, LONDON, E.C. 
+919, 


‘ . 7 - <a. - 
+ pa - —~ - 7 . 
7 - = 
ate : - 
® 4 ; * 
= . 
. 
LONDON: © : 
PRINTED BY LLOYD’s REGISTER OF SHIPPING, AT THE SOCIETY’S 
PRINTING HOUSE, 64, SOUTHWARK STREET, $.E, 
5 1919, 7 
4 
7 . 
Ww A 7 A “va 
> = 7 . x a ® 


TABLE OF CONTENTS. 


INDEX oe wee af We wee on ae ae 
List or Commirrer or MANAGEMENT wee ree See re 
TECHNICAL SUB-COMMITTEE ... oar Pe Sas Ae as 
LiverrooL CoMMITTEE 2% re aE Cc xe a 
GLAscow CoMMITTEE tee 5 eae ae aes not: 
AMERICAN COMMITTEE naa aay Nes tC Sar ate 
List oF SURVEYORS ... * Aer ee xr a me 


GENERAL RULES RELATING TO THE ADMINISTRATION OF THE Socrery, TERMS OF 


rue ReeisteR Book, Duties or tHE Surveyors, res, &e. 


GENERAL REGULATIONS RELATING TO THE CLASSIFICATION OF STEEL VESSELS 


Requirements or PerropicaL SpectaL SuRVEYS OF STHEL VESSELS 


RULES FOR THE BUILDING OF STEEL VESSELS oui n° re 
RULES FOR THE BURNING AND CARRYING OF Orn Furi... Ree 


RULES FOR THE CONSTRUCTION OF VESSELS INTENDED T0 CARRY OIL IN BuLk 


nee 


wee 


eee 


SUBSCRIPTION 


Page 
vee VIFXVIl 
reed EES 
ian eX 
SEE 
ee kk 


.. XXiI-XXX 


TENTATIVE REGULATIONS For THE APPLICATION oF Execrric Arc WELDING to Sure Con- 


STRUCTION wae eee eee eve ee eee eee 


Rugs ror THE SuRVEY AND ConstrRucTION oF ENGINES AND BOILERS OF Steam VESSELS 


Rugs rorR THE SurvEY or IntERNAL ComBustiON ENGINES FOR Maring Purposes 


RULES FOR THE ConstRUCTION AND Survey oF DimsEL ENGINES AND THEIR AUXILIARIES 


RULES FOR THE USE OF Execrric Light oN Boarp VESSELS PR 


REFRIGERATING MACHINERY AND APPLIANCES cee Pn ive 


BExrrRActs FROM THE RULES OF THE UNDERWRITERS’ REGISTRY FOR Tron VESSELS 


List or Steet MANUFACTURERS... ae isi aaa 
British STANDARD SECTIONS on i ae ae ae 
SKETCHES sale ae ne A o ine a Ane 
TABLES wee ror “ar ace oe iva Pek +e 


FREEBOARD MARKINGS FOR STEAMERS AND SAILING VESSELS... 


ue) 
aes 
vale 
ols 
.. 19-63 
call 
64-72 
a, Teeth 
w. 75-88 
89-91 
vs 92-97 
v.  98-100 
w 101-105 


«ee LOG-108 
.-- 109-1168 
eee LI7-121 
.. 122-158 
we» 157-256 


sa ae 


vi LLOYD’S REGISTER OF SHIPPING. 


INDEX. 


A. Section. Page. 
' Additional Strengthening of bottom of coasting 
vessels... Poi) emilee 
- fe forward in vessels .... 17 36 
After Peak Bulkhead (pars. 1& 14)... -« 19° 86,88 
Air Pipes, fitting of (par. 12) ... ey Mee GH, 55 
of to double bottom (par. 6)... oe LG 34 
Anchor Cranes (par. 10) ... ies 3 nou 63 
ie » (TABLE 29). 
Anchors (par. 2) ... ae i is fe 2OO 62 
»  (TasuEs 80 & 81), 
» _ Of sailing vessels (TABLE 80) ... ea oem 242 
» * of steamers (TABLE 81)... ane jon a RDA 
» Of trawlers and tugs (TABLES 30 & 31)... — 246 
» Vessels for channel purposes (pars. 3&4) 50 62, 68 
Annual or Occasional Surveys ... eo 18 
Attachment Angles in oil vessels (par. 12) wie) 69) 72 
Awning Deck stringer, plating, &c. (par.6) ... 44 57 
+ » (TABLE 18). 
A s» Vessels pare re ; fey, oe: 57 
5 % » method of obtaining peli 
numbers (par. 1) a 44 57 
” ” ” ” ” 2 19 
B. 
Ballast Pump in oil vessels, a separate (par. 2) 70 72 
Beams (par. 1)... a az 20 89,40 
.s (TABLES 11, 12, & 133 also Sisecsest. 
~ at alternate frames (TABLE 12) eo —— 


rs at decks above tank deck in oil vessels 
(par. 8) 61 69 


Braue ab ends of hatchways (par. 7) 


” 


” 


” 


” 


” 


” 


” 


” 


” 


” 


vessel (par. 5) 


at every frame (par. 4) ... 

(TABLE 11). 

at sides of hatchways (par. 7) 

at top of expansion trunks (par. 9) 

at tank deck in oil vessels (par. 7) 

in oil vessels Sa 

in peaks, spacing of tiers fies 2) 

in way of suspended cargoes (par. 10) ... 
of bulb angle section at alternate frames 


(par. 6) 


of deck erections (par. 5) 

Beams of raised quarter decks (par. 3) 

of sailing vessels (par. 7) .. 

under passenger decks (par. 8) 

Beam Knees (par. 11) : 

(TABLES 11 & 12; also SKE riptatt 

depth at throat (par. 13) ... 

in single deck vessels (par. 12) 

of sailing vessels (pars. 7 & 8) 

Bilge and Ballast Suction Pipes, cocks and valves, 
fitting of (par. 18) 

Injection, diameter of (par. 18) 

Keelsons in oil vessels 


(TABLE 384). 


Suction Pipes, diameter of (par. 19) 


” 


” 


Boats (par. 9) 
Boat’s Davits (par. 10) 
(TABLE 29). 
Boilers, cylindrical shells of iron 


” 


” 


” 


” 


to be fitted with strum boxes 
(par. 14) 


an steel 


flat plates, strength of 


Section. 


20 
20 
20 


Page 
40 
39, 40 
39 


40 
69 
69 

68, 69 
47 
40 


40 
58 
59 
60 
40 
40 


82, 83 
83, 84 


Boilers, furnaces 
» girders a an 
> materials, quality ae testing of . 
5» novelty in construction of (par. 2) 
4 records in Register Book of B. & M.S, 
B.S. and D.B.S. (pars. 8-10, 15-16) ... 
»,  vules for determining working pressure ... 
,» safety valves and mountings (pars. 5-11) 
», Stays and stay tubes 
> Surveys, periodical zs 
,, testing of, when new, by hydraulic pressure 
(par. = 
Bowsprits (TaBuE 26) a : : 
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» compensation for openings in (par.18) ... 26 
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vessels (par.5) 0 ve oe OF 70 » Rules for the construction and survey of 
” ” with girders on ordinary , Diesel Engines and their Auxiliaries... — 92-97 
floors (pars. 21-23) ... Roe 1 35 Equipment... ss - “ed _ oes 10 
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Edges of outside plating (par. 5)... ne “es 28 48 »  (TasBuEs 30 & 31). 
Electric Arc Welding in ship construction we — 78, 74 Equivalent Beams (Ta,LeE 13) ... - — 
¥ A +" system of workmanship ... 75 73 Expansion Trunks ee on ote se (eh 70 
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Girders at head of pillars in oil vessels (par. 2) . 
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(par. 6) 
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(pars. 7 & 8) 
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(pars. 5 & 6) 
Hand Pumps, fitting and working of (par. 7) 
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Hawsers of sailing vessels (Tani 30) 
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(par. 1) 
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” plates ” yy (par. 1) 


Hollow Pillars (Tasue 14) a 
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Internal Combustion Engines for marine purposes 
Intercostal Plates and Angles to keelsons (par. 11) 


” ” ” in oil 


vessels (par. 1) 


” ” ” 


” ” (TABLE 7), 
Iron Decks (par. 19) 
Iron, when used instead of steel 


K. 


Keel Angles in single bottom vessels (par. 2) 
(TABLE 6). 


” ” 

a » in double bottom vessels (par. 2) 
3 » (Taste 8). 

as » in oil vessels (par. 2) 

Fr » (TABLE 84). 


Keels, Bar (par. 1) 
(TABLE 1). 
* » length of searph (par. 1) 
» Flat Plate (par. 2) 
= = » (TABLE 17). 
Keelson Angles (Tas 6) ae 
PA - in oil vessels (‘TABLE 84) 
= brackets in oil vessels (pars. 8 & 4) 
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4% (TABLE 
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6; also SKETCHES). 
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* butt connections (par. 5) 


BS centre through plate (pars. 8 & 10) 
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(par. 3) 
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~ Sigs with flat keels (par. 8) 
i middle line 


a - 5, foundation plate 


(pars. 7 & 10) 


5 side (par. 11) 
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(pars. 12 
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. (pars. 6, 7, 8, 9 & 10) 


intercostal plates ei angles ‘ai 11) 
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COMMITTEE: OF MANAGEMENT, 1919-1920. 


Sr Tuomas L. Devrrt, Bart., Chairman. 
Str Joun Henry Luscompr, Deputy-Chairman and Treasurer. 
Srr Tuomas J. Sroruy, K.B.E., Chairman of the Sub-Committees of Classification. 


MEMBERS ELECTE 


Sm Kenneto 8S. AnpERSON, Bart., Capt. H. B. Hooper 
K.C.M.G. 

Sm Freperic Bouton. 

Srpnry A. Boutton, Esq. 

Lt.-Com. Aucust B. T. Cayzur, R.N. 

Rosert Corry, Esq. 

Sm Joun RK. ELLERMAN, Bart. 

J. Howarp Grover, Esq. 

GrorGE T. Henperson, Esq. 

Epwarp Hicks, Esq. 


A. 8. Kerrenwew., E 
E. 8. Lampiouan, E 


Witutram Lunp, Esq. 


The Rt. Hon. Lorn Incucapr, 
G.C.M.G., K.C.S.L., 
Ernest L. Jacoss, Esq. 


Sm Freperick W. Lewis, Bart. 


Sir James Mus, K. 
Epwarp F, Nrononus, Esq. 


D IN LONDON. 


Sm Owen ©. Purniprs, G.0.M.G., 
M.P. 

Arnotp H. Poour, Esq. 

J. Wiuson Porter, Esq. 

E. E. Sr. Quintin, Esq. 

J. Herpert Scruton, Esq. 

Artaur L. Stura@s, Esq. 

Sir F. SHaprortu WATTS. 

Srr Joun B. Wruere, K.B.E. 


K.0.LE. 


Sq. 
Sq. 


C.M.G. 


Cuarues I. pe Rovarmont, Esq., Chairman of Lloyd's. 
Howarp Hounper, Esq., Chairman of the London General Shipowners’ Society. 


MEMBERS ELECTED AT THE PRINCIPAL OUTPORTS. 


LIVERPOOL. 

T. F. Harrison, Esq., Chairman of Liverpool Committee. 
S. Barker, Esq., Depuly-Chairman of Liverpool Committee. 
Srr Anrrep Booru, Bart. T. H. Harper, Esq. 
Joun Davies, Esq. JosEPH PEMBERTON, Esq. 
Henry F. Fernie, Esq. Tuomas Rome, Hsq. 
Lr.-Cou. Henry M. Grayson,| Ernest B. Roypen, Esq. 

M.P. | James P. Rupour, Esq. 


ABERDEEN—Grorce M. Cook, Esq. 

BELFAST—The Rt. Hon. Lorp Prrrin, K.P., Representative for 

BRISTOL—C. GarHorne Hin, Esq. [ Ireland. 
ay__ | Dante. Rapvouirrs, Esq. 

CARDIFF ) Srk Tuomas E. Warson, Bart. 

DUNDEE—Srm CuHarues BARRIE. 

TR __j S8rr Winntam C. Gray, Bart. 

HARTLEPOOL \ J. H. Ropnmr, Esq. 


SHIPBUILDERS 
Sm Troms Bett, K.B.E., of Messrs. John Brown & Co., Ld., 
Clydebank, Glasgow. 
Smr Grorcs J. Carrer, K.B.E., of Messrs. Cammell Laird & 
Co., Ld., Birkenhead. 
James Denny, Esq., of Messrs, William Denny & Bros., 
Dumbarton. 


Haranp R. Drxon, Esq., of Messrs. Sir Raylton Dixon & Co., Ld., 
Middlesbrough. 


Sr ALEXANDER Gracre, K.B.E., M.V.O., of The Fairfield 
Shipbuilding & Engineering Co., Ld., Govan, Glasgow. 


a 


GLASGOW. 
J. R. Harrison, Esq., Chairman of Glasgow Committee. 
Water T. MacLuntan, Esq., Deputy-Chairman of Glasgow 
Committee. 
J. G. Curystan, Esq. 
Joun DrenHOoLM, Esq. 
R. J. Dunnop, Esq. 


Str FreDERIcK N. HENDERSON, 
K 


The Rt. Hon. LorpD INVERCLYDE. 
| Wim Law, Esq. 


E. P. Hurcarnson, Esq. 
HULL— | Henry SamMAan, Esq. . 
LEITH—Sme James H. Warracr, K.B.E. e ire 
‘ R. Mmpanke Hupson, Esq., M.P. 
SUNDERLAND— ) gin Jams Marr, Bart., C.B.E. 
TEES PORTS AND WHITBY—JosupH ConsTanTINE, Esq. 
W. J. Nosuz, Esq. 
DANIEL STEPHENS, Esq. 


TYNE DISTRICT— 
James Emery Tuuty, Esq. 


AND ENGINEERS. 


Sir Georae B. Hunrer, K.B.E., D.Sc., of Messrs. Swan, Hunter, 
& Wigham- Richardson, Ld., Wallsend-on-Tyne, and The 
Wallsend Slipway & Engineering Co., Ld., Wallsend-on-Tyne. 


Anprew Larne, Esq., 0.B.E., of The Wallsend Slipway & 
Engineering Co., Ld., Wallsend-on-Tyne. 


Lr.-Con. James Lrrucgow, M.C., of Messrs. Lithgows, Ld., Port 
Glasgow. 

James ReapueaD, Esq., of Messrs. John Readhead & Sons, Ld., 
South Shields. 


Sm Groner B. Hunter, K.B.E., D.Sc. 


Maurice 8. Gres, Esq.; ANDREW Larne, Esq., C.B.E. ; 


ELECTED BY THE IRON AND STEEL INSTITUTE :—GEOI 


ELECTED BY THE ENGLISH AND SCOTTISH FORGEMASTERS’ ASSOCIATION :—Simr THOMAS PUTNAM. 
ELECTED BY THE COMMITTEE OF LLOYD’S REGISTER -_Sm Joun Espuen, K.B.E. 


MEMBERS ELECTED TO SERVE ON THE TECHNICAL COMMITTEE AS REPRESENTATIVES OF SHIPBUILDERS, 
ENGINEERS, STEEL MAKERS, AND FORGEMASTERS. 


ELECTED BY THE INSTITUTION OF NAVAL ARCHITECTS:—©. E. Auian, Esq.; A. Ernest DoxrorD, Esq. ; 


ELECTED BY THE NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS:—W. H. Duepatez, Esq. ; 
Str Hersert B. Rowe, K.B.E. 


ELECTED BY THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS iN SCOTLAND :—JAMES BROWN, Esq., C.B.E. ; 
ALEXANDER OLEGHORN, Esq.; James FuLLERToN, Esq.; Wint1am MILLAR, Esq., O0.B.E. 


gz ArnswortH, Esq.; Srr Wiuti1am Brearpmorg, Bart. 


TRUSTEES :— 


Sir Tuomas L. Devirr, 
Bart. 
CHARLES W. Gorpon, Esq. 


Sm Epwarp BeaucHampP, Bart., M.P. 
Srr Freperic Boron. 
Sir Epwarp E. CoopPEr. 


BANKERS :— 
Tur NavTIonAL ProvincraL AND Union Bank or EnouanD (Ld.). 


CHIEF SHIP SURVEYOR. 
W. 8S. Apenn, Esq., M.Eng., M.Inst.C.E, 
No. 71, Fenchurch Street, London. 
8th August, 1919. 


ANDREW Sco 


SECRETARY. 


J. HeRBERT SCRUTTON, Esq. 


Witiram Lunp, Esq. 
Sm Tuomas J. Storny, K.B.E. 


Sm JouHn Henry LUuSscoMBE. 
ArnoLD H. Pooun, Esq. 


CHIEF ENGINEER SURVEYOR. 
James T. Mruton, Esq. M.Inst.C.E. 
Tr, Esq. 


LIVERPOOL COMMITTEE. 
1919-1920. 


- 7. F. Harrison, Esq., Chairman, 


S. Barker, Esq., Deputy-Chairman. 


J. SANDEMAN ALLEN, Esq. : G. H. Court, Esq. | JosEPH PEMBERTON, Hsq. 
James H. Beazuuy, Esq. Joun Davies, Esq. THomas Rome, Esq. 

Sm Anrrep Boorn, Bart. Henry F. Fernin, Esq. Ernest B. Roypen, Esq. 
R. Burton-CHapwick, Esq., M.P. T. H. Harper, Esq. | JAMES P. Rupour, Esq. 

Ernest Coox, Esq. J. Mackenzie M. Mrymr, Esq. * | 


Lr.-Cou. Hurry M. Grayson, M.P., Chairman of the Shipbuilders’ Association, 


PRINCIPAL SURVEYOR. | SENIOR ENGINEER SURVEYOR. 
A. CampBeLL Hous, Esq. | Joun Dyxkus, Esq. 
SECRETARY. 


W. L. Crark, Esq. 
Office, 201, Tower Building, Liverpool. 
1st July, 1919. 


GLASGOW COMMITTEE. 
1919-1920. 


J. R. Harrison, Esq., Chairman, 


Waurer T. MacLennan, Esq., Deputy-Chairman. 


A. Scorr Brown, Esq. | Srr Freperick N. Henpersoy, K.B.E. | W. F. Ropertson, Esq. 
J. G. Curysran, Esq. The Rt. Hon. Lorp INVERCLYDE. | Apert A. Situ, Esq. 
Jonny Drennoum, Esq. Wim Law, Esq. | Joun Wart, Esq. 

R. J. Duntop, Esq. Joun Bruce Murray, Esq. 


ASSISTANT TO THE CHIEF SHIP SURVEYOR, ‘ 
AND PRINCIPAL SURVEYOR FOR SCOTLAND. SENIOR ENGINEER SURVEYOR. 


J. Monraomerie, Esq., D.Se. H. Cuarke, Esq. 


SECRETARY. 
P. L. Wartow, Esq. 
Office, 342, Argyle Stree’, Glasgow. 
‘8th August, 1919. 
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LLOYD'S REGISTER OF SHIPPING. 


AMERICAN COMMITTEE. 
1919-1920. 


ALFRED GILBERT SmiTH, Esq., Chairman. 
Hersert AppLETon, Esq., Deputy-Chairman. 


MEMBERS IN NEW YORK. 


Hersert Appieron, Esq., of Messrs. Appleton & Cox (United 
States Lloyd’s), New York. 


Samurn Brrp, Joun., Esq., of Messrs. Talbot, Bird & Co. 
(The Franklin Insurance Co.), New York. 


M. Bouvinr, Esq., Vice-President, Messrs. W. R. Grace & Co., 
New York. 


Cuarues W. Bowrina, Es}., of Messrs. Bowring & Co., New 
York. 


Arcurpanp H. Buuu, Esq., President, A. H. Bull Steamship 
Oo., New York. 


Anprew Furrcuer, Esq., President, W. & A. Fletcher Co., 
Hoboken, N.J. 


Hl. K. Fow ur, Esq., of The Thames and Mersey Marine 
Insurance Co., Ltd., The Union Marine Insurance Co., 
Ltd., and other Companies, New York. 


J. R. Gorvoy, Esq., Trafic Manager, Union Sulphur Co., New 

m= Mork. 

Epvcar F. Luckunsacu, Esyq,., 
Co., Inc., New York. 

Wa. H. McGur, Esq, of The St. Paul Fire & Marine Insurance 
Co., of St. Paul, Minn.; The Phcenix Insurance Co., 
Hartford, Conn., and Great American Insurance Co., New 
York. 


Luckenbach §.8. 


President, 


Robert McGrecor, Esq., Vice-President and General Manager, 
Federal Shipbuilding Co., Kearny, N.J. 


Cuarnes BE. Maruer, Esq., of Messrs. Mather & Co., Philadelphia 
and New York. 


FrankuIn D. Moonny, Esq., President and General Manager, 
New York and Porto Rico Steamship Co., New York. 


Frank ©. Munson, Esq., President, Munson Steamship Line, 
New York. 

H. H. Raymonp, Esq., President and General Manager, Clyde 
8.8. Co., and Mallory 8.8. Co., New York. 


W. J. Rosurts, Esq., of The Standard Marine Insurance Co., 
Ltd., New York. 


W. L. H. Srpsoy, Esq., of the British & Foreign Mairne 
Insurance Oo., Ltd., New York. 


Aurrep Grupert Surru, Esq., President, New York and Cuba 
Mail 8.8. Co., New York. 


W. A. Tuompson, Jun., Esq., Vice-President, The Texas Co., 
New York. 


WiitraM H. Topp, Esq., Chairman, Todd Shipyards Corporation, 
Seattle, Tacoma, and New York. 


R. C. Vurr, Esq., Director, Standard Oil Co., New York. 


MEMBERS AT 


H. F. ALEXANDER, Esq., President, Pacific Steamship Co., 
Tacoma. 

J. B. Branca, Esy,, President, 
Insurance Co., Providence, R.I. 

W. Lustre Comyn, Esq., President, San Francisco Shipbuilding 
Co., San Francisco. 

Honpen A. Evans, Esq., President, Baltimore Dry Docks and 
Ship Building Co., Baltimore. 

H. W. Hann, Esq., President, The William Cramp & Sons Ship 
and Engine Building Co., Philadelphia. 

J. B. Luvison, Esq., President, Fireman’s Fund Insurance Co., 
San Francisco. 

Wittram Livinastone, Esq., President, Lake Carriers’ Associa- 
tion, Detroit. 

ALEXANDER McDovueaun, Esq., President, McDougall Duluth 
Co., Duluth. 


Providence Washington 


CHIEF SURVEYOR FOR THE UNITED STATES 
AND CANADA: 


James Frencu, Esq. 
ASSISTANT: H. J. Cox, Hsq. 


OUTPORTS. 

J. V. Paterson, Esq., Seattle. 

J. Howarp Pew, Esq., President, Sun Company, Philadelphia. 

Bunsamin Rusu, Esq., President, Insurance Company of North 
America, Philadelphia. 

Guy M. Sranpirer, Esq., President, G. M. Standifer Construction 
Corporation, Vancouver, Washington. 

Lewis K. Tuurntow, Esq., Messrs. 
Boston. 

(G. 8. TruperLAKe, Esq., General Agent, Hartford Fire Insurance 
Co., Hartford. 

J. J. Tynan, Esq., General Manager, Bethlehem Shipbuilding 
Corporation, Ltd. (Union Plant), San Francisco. 

W. F. Wurrrensey, Esq., Marine Vice-President, Aetna Insurance 
Oo., Hartford. 

F. W. Woop, Esq., Vice-President, American International 
Shipbuilding Corporation, Hog Island, Pa. 


Crowell & Thurlow, 


PRINCIPAL ENGINEER SURVEYOR: 
E. M. Saumon, Esq. 


SECRETARY : 


Office, 17, Battery Place, New York. 
8th August, 1919. 


R. P. Hurcurnson, Esq. 
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LLOYD’S REGISTER OF SHIPPING. 
SURVEYORS-UNITED KINGDOM. 


Tus SURVEYORS at THE FOLLOWING PORTS ARE EXCLUSIVELY tHe OFFICERS or tun SOCIETY, AND ARE NOT 
PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


CHIEF SHIP SURVEYOR OF LLOYD'S REGISTER 15 W. S. ABELL, M.Ene., M.LIyst.C.E. 
; 4 ks Te CO. Fownrne (Resident in London) 
ASSISTANTS TO THE CHIEF SHIP SURVEYOR ..-. ay ae nae J Monraomurre, D.Sc. (Resident in Glasgow) 
PrincriPAL SURVEYOR FOR THE CONTINENT —-- ey oe ais B. J. Ives 


(F. R. Noton 
4G. R. Mares 
lr: S. Warren 
CHIEF ENGINEER SURVEYOR OF LLOYD’S REGISTER ... JAMES T. MILTON, M.Inst.C.E. 


PRINCIPAL SURVEYORS ON THE CHtnr SHIP Survreyor’s STAFF 


ASSISTANT TO THE OHIEF ENGINEER SURVEYOR ae : H. A. Ruck-KEENE, M.INST.C.E. 
Sute SURVEYORS ON THE Cuter Sure Surveyor’s Srarr. 
C. C. Gearing A. G@. Akester, B.Sc. 
W. Watt W. J. Craig, B.Sc. 
a - seco is S. ee B.Sc. | ENGINEER SURVEYORS ON THE CHIEF ENGINEER 
. H. Watson J. S. Ormiston ‘ meer 
B. C. Laws, B.Sc. R. Fairley | jhe a rat 
J. W. Grier J. R. Macleod | J. Carnaghan 
W. Thomson, B.Sc. R. K. Macmillan J. W. Dimmock 
N. G. Turnbull ©. H. Stocks, B.Sc. F. L. Sturgeon P 
J. Daglish W. M. Balfour, B.Sc. W. D. Heck, B.Sc. 
J. CO. Dykes H. K. Cheesman | R. Moffitt, B.Se. 
G. G. W. Webster, M.Sc. J. H. Sowden, B.Sc. L. H. F. Young, M.Eng. 
GC. A. Millar A. E. Stevenson, B.Sc. 
©. Bartlett W. Malcolm, B.Sc. 


K. Inglis, B.Sc. | 
SuRVEYOR FOR FERRO-CONCRETE VESSELS... ite ... J. Turner Morris 


LONDON DISTRICT. 
Including SHOREHAM, NEWHAVEN, RYH, DEAL, RAMSGATE, and MARGATE. 
(TeLeaRams, Committee, Fen, London; CABLEGRAMS, Committee, London ; THLEPHONE : City 8160.) 
With sub-Office at IPSWICH for BRIGHTLINGSEA, WIVENHOE, COLCHESTER, HARWICH, IPSWICH, 
LOWESTOFT, YARMOUTH and KING’S LYNN. 


PRINCIPAL SURVEYOR... a se ae ae are ie ve aa Ceres UE Nicholas 
Suir SURVEYORS. Suip AND ENGINEER SURVEYORS. 
Gq. F. Robson J. L. Davies R. Balfour C. R. Hughes 
H. C. Farrar N. Dobson T. R. Blackie J. 8S. Gordon 
H. J. Thomson A.McGlashan, Jr. H. Gardner-Smith C. H. Fowling 
é Ei. J. Stoddart F. Stephens 
Surveyors FoR Ferro-ConcrutéE VESSELS. H. H. Ashton T. H. Hepple 
W. H.- Adams J. W. Lee H. P. Cornish 


SURVEYORS FOR IPSWICH, LOWESTOFT AND YARMOUTH SUB-DISTRICTS. 
\ A, E. Farminer 


Aberdeen) 


(TELEPHONE, NO, 141) 


Rk. J. Beveridge 
J. Pollock 
H. 8. Humphreys 


BeLrast Ship and Engineer Surveyors ... 


SHip AND ENGINEER SURVEYORS... “1 RB Rae 
(Address, 18, Burlington Road, Ipswich) 
OUTPORTS. 
ApeRDEEN, with Banff, Peterhead, and ) R. Fowell | F. W. Pitt 
Fraserburgh.» «+ ¢ R. A. Bain BARRY Shin and Engineer Surveyors...4 J. W. Gwynne 
Ship and Engineer Surveyors ) W. Wilson F. A, Ferguson 
Ship Surveyor ... 1. ae SD ORY OF on ats) 5 
ar Office, D: ‘Barr a 
(Office, 184, Regent Quay, T. Richardson ss SE aan tah A. B. R. Harris 


Barrow, with Ulverston, Whitehaven, \ | Ship Surveyors 


hi Ae Re (Office, 97 & 98, Scottish 
Workington, and Maryvort- Provident Institution )©° 0; Kendall 


Ship Surveyor... s+. see os T. S. Shute Buildings, Donegall J. Mclivenna 
Ship and Engineer Surveyor... ... { J. Houston Square West) 
(Office, Ramsden Square, | BipErorD, with Barnstaple and Appledore 
BR nes | Ship Surveyor plete ess acter acai Pearce 
EES ON tans ak, (Address, Beechwood, Odun Road, Appledore) : 


SURVEYORS—continued. 
Bristou, with Gloucester, idk sess and 
Sharpness... G. A. D. Toyne 
Ship and Engineer ‘Survey yors {tG. W. Hutchinson 


Surveyor for Ferro-Concrete ra a 
(Office, 53, Queen Square, Bristol) R. C. Brown 


+ Not an Exclusive Officer of Lloyd’s Register. 


CARDIFF ee ae , 
, Henry Hand 
Ship Surveyors Ae Principal Surveyor 
(Office, Merchants’ Ex- J. Petree 
change, Bute Docks, J. @) Buchanan 


Cardiff) 
(TELEGRAMS, Register ; TELEPHONE, No, 214) 


James Barclay 
J. G. Hunter 

F. W. Webb 

A. L. Whittell 
D. Burn 


Ship and Eng gincer oa 
1 J. Murdoch 


Daruineton Jnspector of Forgings ... M. Robertson - 
(Address, 9, Woodlands Road) 
DovEeR TJ ohn Iron, 0.3.5. 


, " (TELEGRAMS, Iron) 
+ Not an Exclusive Officer of Lloyd’s Register. 


Dusuin Ship and Engineer Surveyor 


(Address, 91, St. taweeneo|H. C. Forster 
Road, Clontarf, Dublin) 


Ship and Engineer Surveyor J. H. Mackirdy 
Ship Surveyor ... 7A. W. Paterson 
(Office, MaritimeBuildings, 


Dunvex, with Arbroath, Montrose, & = 
East Dock Street, Dundee) 


(TELEPHONE, No, 2628) 


Faumoutu, with all ports on the coast 
between Looe and Padstow, 
including Fowey, Helston, 
Porthleven, Penzance, St. 
Ives, Hayle, Portreath, and 
Newquay; also the Scilly 
Islands ... ee 
Ship Sur’ veyor . : ees a oe 
Ship and Engineer Sur veyor F. Davis 

(Office, Pendennis House, 


Lansdowne Road, Fal-/} 
mouth) 


veyor and Principal Surveyor 
Sor Scotland 


J. Craig 

G. M. Shaw 

M. Macleod 

H. A. Gibbs 

G. Nicol 

E. Potts 

G. R. Edgar, B.Sc. 


Giasaow, with the North Bank of the Clyde 
from Dumbarton ; Renfrew, 
Paisley, Ports on the Coast 
from Largs to Stranraer, 
also Annan, Oban, as 
and Grangemouth . : 


Ship Surveyors A |i Een Meek 
Office, 342, Argyle Street, avie 
Ghee Od; Millar 


(TELEGRAMS, Kegister ; TELEPHONE, 6490 
Central —4 lines) 


H. Paton 
J. 8. Thomson 
ria A. McGilvray 


H. Clarke 
A. McKeand 


Shipand Engineer Surveyors ; Easthope 


(J. Montgomerie, D.Sc. 
Assistant to the Chief Ship Sur- 


Surveyor for Ferro-Concrete Vessels 


P. McGregor 
W. G. Minchin 
J. E. Sellex 
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P. T. Brown 
W. H. Fraser 
J. Stirling 

T. Murray 

D. C. Barr 

oO 1. Bar 

D. J. Finlayson 
G. L. Shaw 


. J. 8. Rankin 


A. Fletcher 
ad ervis Dale 


GLasGow—continued. 


Ship and Engineer Surveyors 
(continued). 


—_—_—_—— 


Electrical Engineer ... 


Inspectors of Forgings we 
the Clyde district 


Inspector of Steel Casting gs Sor 


the Clyde district L, Ripley 


J. N. Crowle - 
H. T. P. Leverett 
e M. Andrews 


A, James 
Surveyors for Steel-testing duties i Spe ia 
C. Munro 
W. R. Darling 
J. D. Eager 
G. Brand 
GREENOCK AND Port GuaAscow, with) J. D. Mares 
Campbeltown and Rothesay WR POA Ur wea Or 
Ship Surveyors a i Sanet 
(Office, Commercial "Bank owie 
Buildings, 14,  Cross- R. Dunsmuir 
shore Street, Greenock) | H. L. Swinton 


(TELEPHONE, No, 295) 


James Innes 
Ship and Engineer Surveyors} G. A, Laing 


Graham Robertson 


GRIMSBY AND a png dis G. D. Ritchie 


Boston (Office, Bank Chambers, 2, >W. H. Copeman 
Freeman St. , Great Grimsby) J. H. Matthews 


(TELEP HONE, No. 599) 
Surveyor for Steel-testing duties J, A. Sutherland 
HARTLEPOOL AND WEST AO imine 
with Scarborough 


Ship Surveyors 


(Office, Central sci 
West Hartlepool) 
(TELEPHONE, No, 432) 


D. McAuslan 


Principal Surveyor 


. Lyle 


Ship and Engineer Surveyor fA" B R. ae en 


surveyor for Steel-testing duties C. * oe 


Hun, with Beverley, Gainsborough, Hessle,) R. Wright 
Goole, New Holland, and Selby y % “Principal Sureeyor 
ee eae i ree 
(Olfice, Ocean Chasabeis, 
Lowgate, Hull) A. Scullard 
(TELEPHONE, NO. 610) 
J. Harbottle 
J. G. Mackillop 
W. H. Roberts 
‘ Fitzgerald 
J. Robertson 
W. N. Stone 
G. P. Wells 
LertuH, and ports in the Firth of Forth, 
; : with Berw wok ape Teo oodl\ Martell 
ee jd Engineer Corveress} J. R. Williamson 
Ship Surveyor ... ee R. Henderson 


(Office, Royal Bank Buildings, 
28, Constitution St., Leith) 


Ship and Engineer Surveyors 


SURVEYORS—continued. 


LIVERPOOL, with all ports from Lancaster to 


A. Campbell Holms 
Portmadoc and Barmouth ; ) 


Principal Surveyor 


J. Bradley 
nee cohgry glean SA Gt Neal 


the Isle of Man eke x 
Ship Surveyors = bs eae 
(Office, 201, Tower Building, |(, Simpson 
Liverpool) E. H. Dean 
A. Murray 
Wie Y's Cole 


J. Dykes 
G. Oxford 


(TELEGRAMS, Register ; TELE- 
PHONE, Central 5282 «& 6664) 


J. E. Milton 
A. J. Barrett 
Ship and Engineer Surveyors = BS "Mekaly 
1D. L. H. Collinson 
J. H. Smith 
J. Thomson 
A. J. McCowan 
Surveyor for Ferro-Concrete Vessels W. B. Hale 
MANCHESTER, with Partinglon, Leeds, Stoke \A. Campbell 
and intervening district ... SA. H. 8. Lane 
Shipand Engineer Survey yors | J. Mch. Reid 
Ship Surveyor .. W. A. Grier 
(Office, 162, Trafford Road, 
Salford, Manchester) 
(TELEGRAMS, Llovd’ 8 Register, Trafford 


Road, Salford: TELEPHONE No. 
Tragord Park 120) 


MippLesproues, with Stockton and Whitby 
Ship Surveyors —.. 
(Office, Lloyd’s Bank UKE: 
Chambers, Albert Road, ]J. R. Dippie 
Middlesbrough y 
oe No. 888) W. A. Brydon 


surveyor for Ferro-Concrete Vessels J. J. B. Wilson 
W. Morrison 

G,. O. Common 
H. McG. Paton 
G. T. J. Ludlow 
J. Currie 

G. E. Healy 

P. D. Leng 

C. E. Wilks 

W. Sarginson 


W. L. Gilmour 


Principal Surveyor 


T. G. Baker 


pees le 


Shipand Engineer Surveyors 


Surveyors for Steel-testing duties 


Minrorp Haven, with Pembroke and 
Tenby, and a district ex- 
tending as far as New 
Quay, inclusive 
Shipand Engineer Surveyor 

(Address, Point House, 
Llanstadwell, Neyland) 
+ Not an Exclusive Officer of Lloyd’s Register. 
George Harrison 
Principal Surveyor 


E. J. Milton 

A. R. Sneddon 
A. Munro 

G. L. Brown 

R. Langlands 
John Macdonald 
H. C. T. Ireland 
P. W. Webster 
H. Dickerson 
W. T. Hudson 
H. B. Tiltman 
J. Gregory 

W. E. Bryan 

A. F. Jennings 
F. R. Palmer 

C. B. Scorer 


 Ssetece nas 


tJ. W. Johnstone 


NeWCASTLE-ON-TyNE, wilh North and 
South Shields ; also Blyth 
and Warkworth Harbour 
Ship Surveyors : 

(Office, Collingwood Build- 
ings, Collingwood Street, 
Newcastle) 


(TELEGRAMS. Register ; TELEPHONE, 
Nos, City 528, Central 1528) 


wee 
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NrwcastLeE-on-T yne—continued. 
W. R. Austin 
G. Murdoch 
T. Field 
L. G. Shallcross 
Ship and Engineer Surveyors, T. Miller 
J. McMillan 
W. L. Hall 
R. W. Faweett 
W. Tindale 
. W. T. Badger 
- William Campbell 


A. E. Hunt 
Surveyors for Steel-testing duties /R. M. Powell 
J. Murdoch 


Newrort, Mon., and Lydney ... ...) J. B. A. Common 
Ship and Engineer Surveyors|'T. M. Gibson 
Ship Surveyor .. «5S. T. Bryden, B.Sc. 
(Office, Midland Bank Cham- 


bers, Bridge Street, Newport, 
Mon.) 


ORKNEYS (residing at Stromness) ... Tt George Gunn Baillie 
+ Not an Exclusive Officerof Lloyd's Register. 
PLYMOUTH Ship and Engineer Surveyor \ J. C. Larg 
(Office, 13, Exchange) \ 
QuEENSTOWN, with Cork, Kinsale, Crook- 
haven, Castletown, Bantry, 
Valentia, Tralee, River 
Shannon and Limerick, as\ H.W. Dove 
well as all inter mediate 
ports : 
(Address, iy King’ 8 Terrace, 
Queenstown) 
SHEFFIELD, wilh Birmingham, WN a 


Electrical Engineer ... 
Inspector of Forgings 


R. F. Morton 
W.G. Hume 


J. Pringle 


and district 
Ship and Engineer Sur veyors 
Inspector of Forgings .. 
(Office, Orchard Chambers, 


Church Street, Sheflield) 
(TELEPHONE, Ci Central 4103) 


SourHAMpron, and South Coast from 
Littlehampton to Bridport, 
inclusive, also the Isle of 
Wight and the Channel 
Islands... 


Ship and Eng gineerSurve yors R. Elliott, B.Sc., 


(Office, 20, Canute Road, ‘M.Inst.C.E. 
Southampton) Aces Boy yle 
(TELEPHONE, No, 1123) ry Marshvll 
Ship Surveyor +. A. Phillips 
SUNDERLAND AND SEAHAM T. Shaw 
Principal Surveyor 
J. Allan 
Ship Surveyors .. a pe 
Office, 55, Fawcett St ae ; 
¢ Sunderland). ce ae Pickworth, B.Se. 
(TELEPHONE, No. 173) |S. Henshall 
W. E. Wray 
T. Pratt 
G.A. Hake 
Ship and Engineer Surveyors L. C. Davis 
KE. W. Rutter 
Inspector of Forgings ... D. D. Williamson 
Swansea, wrth Llanelly, Neath and Por 
Talbot C. Vaux 
Ship and Engineer Survey yors T. Graham 


M. Chapman 
17, Wind Street, Swansea) P 
(LELEPHONE, No. ‘Centr al ay 


G. 
A. 
(Office, Lancaster Chambers, a 
Surveyor for Steel-testing duties ... W. 


Atkinson 


Xxvi 


SURVEYORS—UNITED STATES OF AMERICA. 


Tue SURVEYORS at THE FOLLOWING PORTS ARE EXCLUSIVELY tue OFFICERS or tHe SOCIETY, anp Are NoT 
PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


NEW YORK, 


(TeLEGRAMS, Nymdible ; 


Orrice: 17, BATTERY PLACE. 


TELEPHONE, Nos. Rector 1363 & 1364). 
CHIEF SURVEYOR FOR THE UNITED } 


JAMES FRENCH 


ASSISTANT... 
PRINCIPAL ENGINEER. "SURVEYOR 
Sure SURVEYORS. : 
A. Chisholm, B.Sc. W. Holm 
R. Cheetham A. Maclarkindale 
Wm. Bennett, B.Sc. J. W. Simpson 
J. MacLachlan J. L. Denny 


SuRVEYOR FoR Sreen-Trestiya Duties 


STATES AND CANADA 


H. J. Cox 
oe <a E. M. SALMON 
SHIP AND ENGINEER SURVEYORS. 


C. J. Hudson 

R. Lee Annear, B.Sc. 
T. G. Dodd 

A. Smellie 

J. F. Robson . 

A. Lawrance, B.Sc. 
J.D. Peat 


J. Carnegie 


L. Nosworthy 

J. Flockhart 

A. MacWatt 

R. J. Fleming 
H. D. Buchanan 
H. W. Wilkinson 


HAS Stewart 


Baurmmore,  Shipand Engineer Surveyor W. Stewart 
Mp. J. M. Sheriff 
: : D. Millar 
Ship Surveyors... LAtold Bennett 


W. Craig 
J. Short. 


-( TELEGRAMS, Surveyor) 
Shipand Engineer Surveyor W. Crawford 
Surveyor for Steel-testing 


duties ... 
(Address, Ridgely A partiments) 


Boston, Mass. ShipandEngineer Surveyor st J.S. Heck 


Surveyors for Steel-testiny duties 
(Office, 1619-1621, Munsey Building) 


BIRMINGHAM, 
ALA. 1, 
Ai T. D. Nelson 


(Office, Fiske Building, G. R. Richardson 
y State Street) (TELEGRAMS, Register) 
EF. W. 'Tweddell 
BurraLo, N.Y. Shipand Engineer Surveyors < ¥. HW. Osbon 
W. V. Scott 
Ship Surveyor . “f P. M. Duncan 
(Office, 553, Ellicott Street) 
Ship Surveyor ... oe bs Hand 
\ W. Lane 
Ship and Engineer Surveyors ¢W. Lawson 
lJ. A. Rhynas 


Surveyors for  steel-testing)J. H. Magoris 


Cut0caao, Inn. 


duties... ra GOR MOF Williams 
(Office, Monadnock Block, 53,( (TELEGRAMS, Surveyors) 
West Jackson Boulevard, ; 
Chicago.) 


CLEVELAND, OuI0, including Lorain, gent Robinson 
labula, and Erie T. G. Fry 
Ship and Engineer Surveyors \G. Drummond 


Ship Surveyors Evan Edwards 


“UW. S. McNab 
Surveyors for steel-testing ) W. A. Rogerson 
duties . .C. F. Clapham 
(Office, 1403 “Rockefeller | (TELEGRAMS, Lloyds) ~ 
Building) 


Om10 nati, and Dayton, Ohio, 
and Newport, Ky. 


CoLumBus, including Middletown, "Ohio, 
Surveyor for chain testing; F. Stabler 


duties jets 
(Office, 409, New Hayden 
Building) / 
Detroit, Micu., including Toledo “| 
Ship Surveyor ... E. I. Evans 


Ship and Engineer Surv eyors { W. Smith 
(Office, 1121-1122, Dime Sav- ) 


ings Bank Building, Detroit) | Wm. R. Mitchell 


A.A.C. Billetop, B.Sc. 


Duturu, Mryn. Ship Surveyor... ... zi W. Hamilton, Jr. 
Ship and Engineor Sur veyor George Tully 
(Office, 633, Manhattan 
Building) ( 

GALVESTON, 


(Office, 
Building) 


+ Not an Exclusive Officer of Lloyd’s Register. 


TEXAS Cotton Exchange (TELEGRAMS, Graymar) 


Ship and Engineer Bechane| +J. C. Grant 


JACKSONVILLE, Ship Surveyor .. 


Fra. (Address, 425, King Street) ‘| A. Boyle 


. M. Buchanan 


New Oriuans, Ship and Engineer Surveyor he 
(TELEGRAMS, Retsiger) 


La. (Office, 810, Hennen Building) 


NewportNews, including Norfolk and 

VA. Richmond, Va. 
Shipand Engineer Surveyor J. H. W. Marsden 
Ship Surveyor .. -\C. 8. Pickering 
Surveyor for chain- testing 


duttes ... -1C, P. Graham-Raad 


(Office, C. & 0. Terminal (TELEGRAMS, Marsden ; 
Building, Newport News) TELEPHONE No, 907) * 
W. Cow 
Pensacona,  Shinand Engineer Surveyor | i owie 4 
. a (TELEGRAMS, Register 
Fua. (Office, 806, American ia Vecargune Wo. sot, 


tional Bank Building) 


‘O. Narbeth 
Principal Surveyor 
R. D. Cairns 
_.. J. 8. Butler 
i J. Freemantle 


PHILADELPHIA ... 
Pa. 


Ship Surveyors... 


J. M. Ferguson 
J. Lindegreen 


\H. Nicol 


(A. T. Thomas 
i Davey 


J. Blellock 
F. Adamson 
Ship and Engineer Surveyors (W, Watters 
ee McDermott 
Wm. Runham 
Wm. Boylan 
\C. F. Macdonald 
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PHILADELPHIA, PA.—continued. 
Surveyor for Steel - testing 
J. Hutton 
(TELEGRAMS, Surveyors) 


R. Skillen 


Pe rape ply erat ree, he 
Shipand Engineer Surveyors AN Mt cred rast 


LEeag Ree eee Wee ese 
(Office, 449, Bourse Building) 


Inspector of Forgings 


PITTSBURGH, 
Pa. 


“F. W. Ruddock 
_ | T. Hodge 
Surveyors for Steel-testing\W. J. Wleming 
ee intauaiintin ee 
O fice, 701-2, Highland Buila- y Willi “ 
ing, East Liberty) ; aoe 
J. Williams 


PORTLAND, OREGON, including both shores 
of the Columbia River and 
all ports in Oregon ... 


Ship Surveyors ss. wes W. Lang 


J. H. Yates 

; ak (TELEGRAMS, Register) 

Ship and Engineer Surveyor 7 
(Office, Oregon Building) 


SURVEYORS—OTHER PORTS 


San Francisco, including Los Angeles \ J. S. Blackett 


Cal. «gp ipand Engineer Surveyors) p’ Lea 


A. P. W. McNab 


Ship Surveyors ... 
(TELEGRAMS, Freeboard 


(Office, 454, California Street) 


SavannaH, GA. Ship and Engineer Surveyor) G. Allan 
(Office, 504, American Bank 
Building) 


SEATTLE, WASH., with Tacoma, Port Towns- 
end and all ports in Wash~ 
ington Territory ; not in-\ 
cluding the Washington 
shore of the Columbia River\ W. 8. P. Collings 
Ship Surveyors... .. | J.C. Kinghorn 


(Office, 1012-1015, L, C. Smith ?>C. Hastie 
Building, Seattle) (TELEGRAMS, Lloyds) 


+ Not an Exclusive Officer of Lloyd’s Register. 


Ship and Engineer incest {James Fowler 


Wiuminaton, Ship Surveyor... .. este W. Blocksidge 
N.C. (Address, 507, Orange Street) 


ABROAD. 


The Surveyors at the following Ports are exclusively the Officers of the Society, and are not permitted to engage in any other business or 


employment whatsoever, excepting in the cases marked,* 


RUSSIA. 
The Society's surveying duties in Russia are discontinued 
in consequence of the war. 


NORWAY. 


BERGEN Shipand Engineer EES, *S. A. Hide 


(TELEGRAMS. Surveyor ; 
TELEPHONE NO, Lop, 128) 
CurIstianta, wilh a district extending from 
Fredrikshald to Lindesnws |. C. A. Lystad 
Ship and Engineer Surveyors >P. B. Roli 
(Office, Kirkegaden nr. 8,| (TELEGRAMS, Surveyor ; 
Christiania) TELEPHONE NO, 6324) 


SWEDEN. 


GoTHENBURG, with a district extending 
from Strimstad to Hale 
stad, and from Vestervik \ 
to Oscarshamn,  inclu- ( 
stue V. C. Biilow, R.D. 
Shipand Engineer Surveyors. VY. Johnsson 
Ship Surveyor ...  ... a H. Kay, Jr. 
(Office, Hertzia, Packhus. ) (TELEGRAMS, Surveyor ; 


platsen, 2, Gothenburg) oo Py eS 


Maumé, with a district extending from 
Helsingborg to Calmar, 
inclusive 
Ship and Engineer Surveyor 
(Office, Stora Varfsgatan) 


G. W. Jorgensen 
(TELEGRAMS, Register ; 
TELEPHONE No. 1871) 


SWEDEN—continued. 


SvockHoLm, with @ district including Geile 
and Norrképing, with 
intermediate ports, and 
also Wisby 10 wee ove 
Shipand Engineer Surveyor | * Albert Isakson 
Assistant Ship Surveyor ...) *S. 8. Moller 
(Address, Drottsgarden, 133, L pternry aera oe. 
Katarinavigen, Stockholm) PELEFHONE, Rikselefon’ 
4161 & 3342) 


DENMARK. 


(Office, Frederiksgade 12 , 
Copenhagen, K.) A. F. Orbech 
CONSULTANT..-H.J.SONNE,R.D. ((), H, Kruhoffer 
Ship and Engineer Surveyors ){, Y, Klausen 


COPENHAGEN 


J.A. A.C. von Rosen 


Ship Surveyor... +00 sve (TELEGRAMS, Engineer ; 
TELEPHONE No. 5760) 


GERMANY. 


The Society's surveying duties in Germany are discontinued 
in consequence of the war. 


HOLLAND. 


AMSTERDAM, with Veendam, Nieuwediep, 
and neighbouring ports ...| J. B. Slebe 


Ship and Engineer Surveyors > H. P. Burgdorffer 
(Office, Keizersgracht,302-304, 


Amsterdam) TELEPHONE NO, 3895) 


RotrerDAM, with Dordrecht, Schiedam, and 
surrounding places, also! R. Leeuwenburg 
Zeeland ... ae Vuijk 
Ship Surveyors ...} J. van Herwerden 


: , F. N. Bernoski 
Ship and Engineer Surveyors\ J, J. Schoo 
(Office, Willemskade. 1p oe 
Rotterdam) A. Bijlo 
TELEPHONE NO, 615) 


BELGIUM. 


ANTWERP, including all places in Belgium 
and the Dutch sees G. O. Herbert : 


Terneuzen 
Ship and ptt, Surveyors a .H.L. Pilditch,o.B.. 


(Office, Maritime Buildings, >’, L. Rabaey 
Quai Taverniers, 4, Antwerp) pee | Register. 
FRANCE. 
PARIS Technical or crenaaanion in) R. J. L. Ward, B.Sc. 
France ... ee wasn (TR 1LEGRAMS, _ Moydreg ; 
(Office, 4 Rue Auber) Seen fo 32-71) 
BorDEAUX Ship Surveyor ... J. W. Stuart 
Ship and Engineer Survey yor J. Crighton 
(Office, 37, Rue Esprit des Lois) (TRLNGRAMS, Register ; 
4 TELEPHONE NO, 49-13) 
BOULOGNE Shipand han Ahad *A, F. E. Debeire 
sun MER (Address, 15, rue Cazin) (TELEGRAMS, Debeire) 
CAEN Ship Surveyor . V. M. Linklater 


(Office, 17, Boulevard des J Allies) 


Dunkirk, with Calais sana 
Ship and Engineer Survey yor *F. C, Morel 
(Office, 3, rue du Gouverne- (TELEGRAMS, Morel, 2 Place 
ment, Dunkirk) Theatre ) 


Havers, with a district including Barfleur 
and Rouen 


Ship Surveyor... .. = lg G. Boyer 

Shipand Engincer Sur ve yor H. P. Reid 

Assistant Surveyor.. | L. Hamelin 

(Office, 61, rue de la Hours (TELEGRAMS, Lloyd's Register; 

Havre) TELEPHONE No, 215) 
Marseiuurs, and all French ports on the 

Mediterranean . 


Ship and Engineer Surveyor A. P. Jones 

Assistant Ship and Eng pea 
Surveyor 

(Office, 8, ruedela République) 


G, Esquerré 


(TELEPHONE No, 3093) 


Nantes, with all ports on the coast between 
. Brest and Sables ron G. G. Démarest 


(Office, 47, Quai de la Fosse)) (TELEPHONE No. 11-65) 


Samt Mao, with a district extending) 
from Granville to Morlaix 


/ 


SPAIN AND PORTUGAL. 


Ship and Engineer Surveyors.” hers = aioe 


(Office, Calle de Mallorca 259) ( (TatxGRaMs, Muston, 
Mallorca 259) 


BakUELONA 


(TELEGRAMS, Lloud’s Register ; 


(TELEGRAMS, Lloyd's Register ; 


(Acting Principal Surveyor) , 
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BILBAO 


Capiz 


LIsBon 


SEVILLE 


GIBRALTAR 


GENOA 


LEGHORN 


SPAIN AND PORTUGAL—continued. 


Ship Surveyors ... 00 see { W. B. Engledow 
Y. de Beraza 
Ship and Engineer Surveyor| A. de Bareno, B.Sc. 


(Office, Aurora Building, Calle’, (TELEGRAMS, Register ; 
de la Estacion, 5) TELEPHONE NO. 1342) 


Ship Surveyor ... ... «| N. V. Kirkley - 
Ship and Engineer Surveyor 5 H. Y. Bell 
(Office, Fermin Salvochea No, 1){ 


Ship and Engineer Surveyor {*George Payne 
; TEL . Enyap ; 
(Address, 7, T. do Caes do Tojo) cnt me ay Ln 
Ship and Engineer Surveyor \* José Pina 


(Office, Jestis Gran Poder, 94) | (TELEGRAMS, Pina) 
GIBRALTAR. 


Ship Surveyor ... *C. E. Goodyear 


(TELEGRAMS, Goodyear 
Dockyard. ) 


*L. J. Stephens, 0.3.x. 


(TELEGRAMS, Yard) 


Ship and Engineer Surveyor 
(Address, H.M. Dockyard) 


ITALY. . 
ShipandEng patina Maurice Ritson 
Ship Surveyor .. R. Stanley Rowntree 
Surveyor for 


duties 
(Office, Plaske Cavour, 35) 


Stel-testing A. S. Mantelli 


(TELEGRAMS, Surveyors ; 
TELEPHONE NO, 28-62) 


including Spezia to Civita- 


with district from, but not 
ato and | 


including 
Antonio Gori 


(TELEGRAMS, A. Gori, 
Leghorn.) 


Surveyor 


Terni) 
Acting Ship and Engineer 
(Office, Piazza Cappellino No.3) 3) 


Napuus, with Messina and other sch hoa 


VENICE 


MALTA 


(Address, H.M. Dockyard) 


* Francesco Ducoster 
(TELEGRAMS, Ducoster) 


SACHLY aa case 
Ship and Engineer Sur ve yor 
(Address, Viale Elena No, 24, 
Naples) 


Ship Surveyor... «- M. Costantini, B.Sc. 

Ship and Engineer Surveyor L. Stuparich 

(Office, Chamber of Commerce, { (TELEGRAMS, Register, 

Trieste) Trieste.) 
TRIESTE. 

Trieste with Pola and the 

Coast North of Pola 

Ship Surveyor . ..-. M. Costantini, B.Sc. 


Ship and Engineer Surveyor | L. Stuparich 
(Office, Charaber of Commeree (TELEGRAMS, Register, 


Trieste) ATHEE) 
FIUME. 

Ship and Engineer Surveyor M. Bonivento 
VIENNA. 


Ship and Engineer Surveyor 
for Steel testing duties, ete., 
in Czecho- Slovakia and 
German-Austria ... ... (M. Koch 
(Office, Starhemberggasse No. | (TELEGRAMS, Surveyor, 
39111, Kolschitzkyhof, Vienna | Vienna.) 
IV)2) 

MALTA. 


Ship Surveyor... ... (*H. J. G. Blandford 


*G. W. Baldwin 
(TELEGRAMS, Chief 
Engineer, Dockyard) 


Engineer Surveyor ... 
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GREECE. 


Prmaus and Ship and Engineer Surveyor W. W. Barnes 


SYRA (TELEGRAMS, Barnes ; 


(residing at Pirzeus) TELEPHONE No. 117) 


TURKEY. 


CONSTANTINOPLE, including the Bosphorus, 
Sea of Marmora, and the| Newman Mumford 
Dardanenlessss ie) 08 pee Surveyor for 
< - . lastern Mediterranea 
Ship and EngineerSurveyor (  (rernarams, Mumford, H 
(Address, Bank of Athens Minerva Han, Galata) 
Building, Minerva Han, Galata) 


ROUMANIA. 


The Society's surveying duties at Braila are discontinued 
in consequence of the war. 


CANADA. 


Curer SurveEyYoR FOR THE dA tl 
Spares AND CANADA we James French 


ar es TELEGRAMS, Vymdible, 
(Office, 17, Battery Place, New York) | a ee New York 
Fort WitiiaM, ONT., with a district includ- 
ing Port Arthur, Ont. - Be Sook 
Ship Surveyor... se. sf T. MacCorkindale 
(Address, Union Bank Building; (TELEGRAMS, Mac) 
P.O. Box 30) 
Harrax,N.S. Ship and Engineer Surveyors | T. Moon 
(Office, 37, Furness Withy { 0, '’, Jones 
Building) 
(TELEPHONE NO. Sackville 906) 


with a district including the 
River St. Lawrence... 
Ship and Engineer Surveyors 


(Office, 37, Board of Trade Building, 
Montreal) 


MontTREAL 
W. J. Alderson 
W. E. Swinburne 


QuEBec, and the River St. Lawrence... ++ W. R. M. Aspinall 


Sr. Joun, N.B. Ship and Engineer Surveyor *C. E. Dalton 


(TELEGRAMS, Dalton 


Lake Ontario and Colling- 
wood, Ont, «see eee ave 
Ship and Engineer Surveyors 
(Office, 719, Dominion Bank 
Building, Toronto) 


R. ©. Blyth 
A. Scott 


Vancouver, including Victoria, Van- 
B.C. couver Island, and all ports 
in British Columbia ... ++ 

Ship and Engineer Surveyor 


G. CO. McGown 


J. Whitehead 
A. J. Allen 


(TELEGRAMS, Register) 


Ship Surveyors... 1+ ve 
(Office, 802, Yorkshire Build- 
ings, Vancouver, B.C.) 


Toronto, Ont., with a district kas 


NEWFOUNDLAND. 


(Office, Fisheries and Marine) J. Black 
Department, Custom House) (TELEGRAMS, Surveyor) 


Sr. JOHNS 


PANAMA CANAL ZONE. 


including Balboa, and 
Colom... seo ses see see Ve 
Ship and Engineer Surveyor W. Lambert 


ap 
(P.0. Box No. 43, Cristobal, 0.Z.) eer acs 


CRISTOBAL 


BRITISH WEST INDIES. 


KINGSTON Shipand Engineer Surveyor) * A. A. McInnes 
(JAMAIC ‘A) (Address, Myrtle Bank Hotel){ (TBLEGRAMS, Me/nnes) 


SOUTH AMERICA. 


Baura Bianca Shipand Engineer Surveyor) *). H. Brewer 
(Address, Cia. Luz y Fuerzace (TELEGRAMS, Brewer, 
Ave. Colon esy. Brown) clo Bumodus) 


Buenos Ayres Shipand Engineer Surveyors \ P. I. Adie 
AND Rosario (Office, Calle 25deMayo,) J, 0. G. Williamson 


158, Buenos Ayres) A. J. Matheson 
(TELEGRAMS, Adie; 


ELEPHONE NO, Avenida 2364) 

CALLAO hie RRR ae 8 9a ae Pe 
(Address, Darsena, Callao) 
Grorcurown, Ship and Engineer Surveyor 


fe tae 
DEMERARA (Address, 12, Water Street) A. G, Stirling 


Paysandu and Sauce 
g TELE $ 
(Address, Calle Zabala, 1531, Monte Video) es 


Punta ARENAS, Ship and Engineer Surveyor )*J. Dickson 


Monte Vipe0, including the ports of *J. W. Postlethwaite 
CHILI (Address, Casilla, 239) 


(TELEGRAMS, Dickson ; 
TELEPHONE NO. 403) 


Rro pe Janerro Shipand Engineer weg 


TALCAHUANO, CHILI, with a district exlend- 
ing from Talca in the 
north lo Chiloe in the>*J. E. Alfaro 
south 
(Address, Casilla 245) 


Vauparatso Ship and Engineer Surveyor \*A. F. Smith 
(Address, Casilla 934) } (TELEGRAMS, Sinith, 
Pacific, Valparaiso) 
. NORTH AFRICA. 
ALGIERS Ship and Engineer Surveyor *Dewar Paton 
(Office, 4, Boulevard de la Ré-- (TELEGRAMS, Douglas) 
publique) 
EGYPT AND RED SHA. 
ADEN Ship and Engineer masons *T. W. Twaddle 
(Address, Hedjuff) (TELEGRAMS, Twaddle) 
Auexanpria Ship and Engineer Surveyor 


Ship and Engineer Surveyor] *J. Macvey 
(Address, P.O. Box 2) \ (TELEGRAMS, Macvey ; 
TELEPHONE NO, 546) 


Port SAID 


SOUTH AFRICA. 
Shipand Thomwon Watsn| *W. R. McArthar 


(Address, Thomson Watson’s x : 
Buildings, Adderley Street) (TELEGRAMS, Navigation) 


Cape Town 


East LONDON (Address, Seamen’s Institute) “J, (. Morison 
Building, Buffalo Street) (TELEGRAMS, Register) 


PortTELIZABEeTuShip and Engineer Surveyor ) *H. McG. Richardson 


(Address, Harbour Works) (TELEGRAMS, Richardson, 
Harbour, Port Elizabeth) 


Port Natal *John Stewart 


(Address, 3, Castle Buildings, (TRLEGRAMS,Thrust,Durban) 


Shipand Engineer Surve srt 
West Street, Durban) 
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DuneEDIn, N.Z, Ship and Engineer Surveyor) «4. Morrison 


MAURITIUS. | JAPAN. Pane 
; . L. Jones 
Mauritius satis ab Bort Tawi *M. 8. McDonald Kon Shipand EngineerSurveyors | R. 0. Batchelor 
(resi ing at Port Louis) (TELEGRAMS, McDonald, (Office, 126, Higashi Machi) J. Sim 
Port Louis, Mauritius) ‘A. Watt 
A. Wa 
8. I. Preston 
INDIA, CEYLON, BURMAH, SIAM, AND STRAITS Ship Surveyors ... J. Lunney 
SETTLEMENTS. | HG. House: 
BANGKOK Ship and Engineer Surveyor yt. A. Pollard Surveyor for Steel-testing duties *Y. Jo 
(Office, Chartered Bank Lane) (Tetnenams, Poitard) NAGASAKI Ship and Engineer Sur Suds A. 8. Williamson 
Ship Surveyor R. Crawford 
Bombay Ship and Engineer Sur eee D. Macfarlane (Office, 42c. Sagarimatsu) (TELEGRAMS, Register) 
(Office, Datoobhoy Mansions, ¢ ;paynon AM, Surveyor; ee 
Wellington Lines, Mayo Road)) TeLEPHoNE No. 3335) a eee 
CALcurra Shipand Engineer Sur veyor ¢ YOKOHAMA Ship and EngineerSur veyors| F. G. Archbold 
(Office, Temple Chambers, | T. W. C. Nay ler . Ewing 
Old Post Office Street) (TELEGRAMS, Fresboards) Ship Surveyors... .. ; Crichton 
] : (Office, 167, Yamashita- 0; | W. Booth 
COLOMBO Ship and Engineer Surveyor P.O, Box 48) (TELEGRAMS, Register) 
HAKODATE Assistant Ship and Engineer 
Surveyor deg enzo Sato 
Kanacut Ship and Engineer Surveyor (Office, No. 2 Kaisho Machi) 
(Address, Bunder Road,?*F. H. Jones, M.2.n. 
Karachi) KOREA. 
PENANG Shi; and Engineer Surveyor *H. Muir Kengo Surveyor for Seer lenin fi 
ip g y (TELUGRAMS, Muir) duties |. a J. F. Robertson 
RANGOON Address, Lower Poozoon- )*R. P. Taylor 
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ees 2, ee Building, ¢ (TELEGRAMS, Surveyor) AUCKLAND, N.Z. beamed Palmerston Build- ee ©. Plunket 
attery Loa ings; Box 53 (TELEGRAMS, Replento) 
; BRISBANE, QUEENSLAND ... . R. 8. Taylor 
e De 
EAST INDIAN ARCHIPELAGO. COftor, Besbury's Buildings, ie (TELEGRAMS, Surveyor 
BATAVIA Tal) Miocene eat Oo Curistonurcy & Lyrreron, N.Z.... 
(Address, Nieuw Pranwen’ P. Boon (Office, 153, Fnreties Sind pi A. acne 
veer) : Christchurch) (TELEGRAMS, Kolona) 


MAniLa, P.I., and ports in the ee) 


ISTGNAS®-<c6P) oti 
*William Swann 
Ship and Engineer Sur ei (TELEGRAMS, Turbine) 


(Address,ChacoBuilding,Plaza 
Cervantes ; P.O. Box 307) 


SoURABAYA Ship and Engineer Surveyor *B. N. Powell 
(TELEGRAMS, Powel!) - 
HONG KONG. 
Hona Kona = Ship Surveyor... J. S. Gardiner 
Ship and Engineer Surveyors rs youl 
(Office, 5,Alexandra Buildings, (TELEGRAMS, Marine ; 
P.O, Box 463) TELEPHONE NO. 179) 
CHINA. 
Hankow Ship and Engineer Surveyors vi. R. Nielsen 
(Address, British Municipal D. A. Malcolm 
Chambers) (TELEGRAMS, Nielcolm, 
Hankow) 
SAANGHAI Ship and Engineer Surveyor) FH, |. Fl 
. L. Fletcher 
(Address, 7, Jinkee Road) } (TELEGRAMS, Register) 
TIENTSIN Ship and Engineer Surveyor) *G. B. Atkinson 


(Address, 35, Bristow Road) (TELEGRAMS, Burgeland) 


71, Fenchurch Street, London, E.C. 3. 
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Port Pirin, §.A., with Port Germein and 
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(Address, P.O. Box 20, Port 
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ce es Ey A. GC. Heron 


*Alfred M. Mars 


(TELEGRAMS, Mars) 


(Office, Bank of North V.R 

Queensland Chambers, 251, eer an ~ « 

George Street; G.P.0. Box} ‘Trrmpnonn, No. 7227) 
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, (Address, Harbour Master, (*Duncan McDougall 


Timaru) \ 
WELLINGTON, Ship and Engineer Surveyor) 4 Wakes 
N.Z. (Office, Bank of New South( (reieanans, Bilge) 
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RULES AND REGULATIONS. 


Section 1. Tus Society, founded in 1760 and reconstituted in 1834, was established for the 
purpose of obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
@lassification of Mercantile Shipping, and for the government of which the following Rules and 
Regulations have been from time to time adopted. 


Section 2. A Register Book to be printed annually for the use of Subscribers, containing the 
names of the Ships with other useful information, and the Character assigned, where the vessels are 
classed by the Society ; also the names, &e., of all Ships of 100 tons and upwards unclassed by this 


Society. 


Section 3. Hach person subscribing the sum of Three Guineas per annum (or such other sum as 
the General Committee may fix) to be considered a Member of the Society, and entitled for his own 
use to one copy of the Register Book. 


Section 4. The subscription of Marine Insurance Companies, Public Companies or Public 
Establishments, to be Six Guineas per annum, for a single copy of the Register Book, and Three 
Guineas per annum for every additional copy supplied, unless the copies be periodically posted with 
type with additions and corrections throughout the year, in which case the subscription for each copy 
supplied will be Ten Guineas per annum. 


Section 5. In the case ot other Subscribers, the subscription to be Three Guineas per annum 
for each copy, unless periodically posted with type with additions and corrections throughout the year, 
in which case the subscription will be Five Guineas per annum for each copy supplied 


Section 6. For the convenience of Subscribers not resident in London, or whose Register Books 
are not posted, a Supplement, containing the additions to, and corrections made in, the Register Book, 
to be printed fortnightly, in such convenient form as to admit of its transmission by Post, so that such 
parties may be furnished, from time to time, with the latest: and most complete information. 


Section 7. The superintendence of the affairs of the Society to be under the direction of a 
Committee of Merchants, Ship Owners, and Underwriters (twenty-four elected in London and thirty- 
seven at the principal Outports), ten Shipbuilders andjor Engineers (elected by the General 
Committee), and any additional Members, not exceeding six, who may be elected by the General 
Committee. In addition, the Chairman, or, in his absence, the Deputy-Chairman, of the Corporation 
of Lloyd’s, and the Chairman, or, in his absence, the Depnty-Chairman, of the General Shipowners’ 
Society, for the time being, to be, ex-officio, Members of the Committee. 
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Any member (except an ex-officio member) who fails to attend any meetings of the Committee 
for a period of six continuous months, without leave of absence, shall cease to be a member, and his 
place shall be filled up in the usual way. 


Nore.—Official intimation to-be given in June of each year whether the Chairman or Deputy- 
Chairman of the Corporation of Lloyd’s, and the Chairman or Deputy-Chairman of the General 
Shipowners’ Society, are to be the ex-officio members for the ensuing twelve months. 


Section 8. The General Committee reserve the right of varying or withdrawing the Trepre- 
sentation of Outports, and of ‘Shipbuilders and Engineers; also the representation of Shipbuilders, 
Engineers, Steel Makers, and F orgemasters on the Technical Sub-Committee hereinafter mentioned, 
as well as the mode of election of members. 


Section 9. 1. Six of the Members elected in London, namely, two of each of the constituent 
parts of the Committee, to go out annually by rotation, but to be eligible to be re-elected. The 
vacancies so arising to be filled up by the election of two Underwriters and one Merchant by the 
Committee of Lloyd’s, and two Shipowners and one Merchant by the Committee of the General 
Shipowners’ Society. 

2. Of the Members elected at the Outports twenty-one to retire at the end of four years, and 
seven of the Members elected at Liverpool and the nine Members elected at Glasgow to retire 
annually. The retiring Members are eligible for re-election. 

3. The ten Shipbuilders and/or Engineers, and any additional Members, elected by the General 
Committee to retire at the end of four years. The retiring Members are eligible for re-election, 


Section 10. The Committee to appoint Sub-Committees of Classification, to be so regulated 
that each Member of the General Committee may, in rotation, take his turn of duty thereon throughout 
the year. : 


Section 11. The Committee to appoint from their own body, annually, a Chairman and Deputy- 
Chairman ; and also a Chairman or Chairmen of the Sub-Committees of Classification. 


Section 12. The Secretary, Clerks, and Servants of the Society, and the Surveyors, to be 
appointed by and be under the direction of the General Committee. 


Section 18. Special meetings to be convened by order of the Chairman, or Deputy-Chairman 
or on the requisition of any three Members. 


Section 14. All elections and appointments to be made by ballot, excepting when in the election 
of Chairman, Deputy-Chairman, or Chairman or Chairmen of the Sub-Committees of Classification, 
only one person is nominated for each office. 


Section 15. No Member of the Committee to be permitted to be present on the decision of the 
classification of any ship of which he is the owner, or wherein he is directly, or indirectly interested. 


Section 16. 1. The Committee to be empowered to make such Bye-laws for their own govern- 
ment and proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established ; but no new Rule or Bye-law to be introduced 
or any Rule or Bye-law altered, without special notice being given for that purpose at the Meeting 
of the Committee next preceding that at which such Motion is intended to be made ; such notice to be 
inserted in the summons convening the meeting. 

2. No new Rule, or alteration in any existing Rule materially affecting the classification of Ships, 
to be applied compulsorily to vessels of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 
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Section 17. 1. That fifteen representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters shall be admitted as members cf the Technical Sub-Committee on all occasions when 
it is proposed to make alterations in the existing rules, or to frame new rules, for the construction 
of ships or machinery. 


2. That twelve representatives of Shipbuilders and Engineers shall be elected by the following 
bodies, viz. : , 


(a) The Institution of Naval Architects, London ; 


(4) The North-East Coast Institution of Engineers and Shipbuilders, Newcastle-on-Tyne ; 
and 


(ec) The Institution of Engineers and Shipbuilders in Scotland, Glasgow, 
two shipbuilders and two engineers being elected by each body ; 


That two representatives of Steel Makers be elected by the Iron and Steel Institute, of whom 
one is to represent England and Wales, and the other Scotland ; also 

That one representative of Forgemasters be elected by the English and Scottish Forgemasters’ 
Association. 


3. That the representatives shall be elected for a term of four years, but in the event of any 
vacancy occurring before the expiration of this period a representative may be elected to fill the vacancy 
for the unexpired portion of the term. 


4, That those only who are actually partners in firms, or managers of joint stock companies, 
engaged in Shipbuilding, Engineering, Steelmaking, or the Manufacture of Forgings, shall be eligible 
for election. 


5. That additional members of the Technical Sub-Committee, not exceeding two, may be elected 
by the General Committee. 


6. That the Chairman of the Committee of Lloyd’s Register of Shipping, for the time being, or, 
in his absence, the Deputy-Chairman ; or, failing him, some other member of the General Committee 
shall preside at the meetings of the Sub-Committee. 


7. That the representatives of Shipbuilders, Eugineers, Steel Makers, and Forgemasters shall 
have the same rights and powers as the other members of the Sub-Committee in speaking and voting 
at the meetings of the Sub-Committee at which they are entitled to be present. 


8. That it shall be open to representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters to propose alterations in, or additions to, the Rules for the construction of ships or 
machinery ; and that notice of all such proposals shall be sent in writing to the Secretary. 


9. That meetings of the Sub-Committee shall be convened as often and at such times as may 
appear necessary to the General Committee, but there shall be at least two meetings in the year, though 
not necessarily one in each six months. 


10. That every meeting shall be convened by notice from the Secretary at least one month before 
the date of meeting ; that the meetings shall, whenever practicable, be arranged for Tuesday afternoons; 
that notice of matters proposed to be brought before the Sub-Committee by members shall be sent to 
the Secretary not less than fourteen days before the meeting, and the Secretary shall, as soon as possible 
thereafter, send to each member an agenda paper. 

A 
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11, That the recommendations of the Sub-Committee shall be reported to the General Committee, 
who will refer them for consideration to a Special Meeting of the General Committee, as required by 
Section 16 of the Rules. 


12. That in the event of eight representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters, actually voting together on any question, and nevertheless failing to obtain a majority of 
the Sub-Committee, it shall be open to them to present a minority report to the General Committee. 


13. That the General Committee reserve to themselves the right of varying, adding to, or 
rescinding, at their discretion, any or all of the foregoing Rules. 


Section 18, All Reports of survey to be made in writing by the Surveyors according to the 
form prescribed, and submitted for the consideration of the General Committee, or of the Sub- 
Committees of Classification ; but the character assigned by the latter to be subject to confirmation by 
the General Committee. 


Section 19. 1. The reports of the Surveyors, and all documents and proceedings relating to the 
classification of ships are to be carefully preserved and to be open to the inspection of. the Owners, but 
no other person or persons are to have access to such documents except with the written consent of the 
Owners and under the direction of the Chairman, or Deputy-Chairman. 


2. Copies of the original reports (if the ships be already classed, but not otherwise), so far as 
relates to the dimensions, scantlings, fastenings, and materials, in cases where the correctness of the 
reports in these particulars is certified by the builders, are granted on application. 


Section 20. Foreign ships, and ships built in the British possessions abroad where there is not 
a Surveyor (see also Section 52 of the Rules for Wood Vessels), to be surveyed on their arrival at a 
port to which a Surveyor has been appointed ; but a due regard is to be had to the circumstance of 
such vessels having been exempted from supervision while building, and the Character to be assigned 
to them is to be regulated according to their intrinsic quality fand rom the best information the 
Committee can obtain. 


Section 21. In every case in which the Character assigned to a ship may be proposed, on survey, 
to be reduced, notice is to be given in writing to the Owner, Master; or Agent, with an intimation that 
if the reduction be objected to, the Committee will be ready to direct a special survey, on the Owner, 
Master, or Agent agreeing to pay the expenses attending the same, provided on the said survey there 
shall appear sufficient ground for the proposed reduction. 


Section 22. 1. When the Surveyors consider repairs to be requisite, they are respectfully to 
communicate the same in writing to the Owner, Master, or Agent, and if such repairs be not entered 
upon within a reasonable time, a corresponding report is to be made, as soon as possible, to the 
Committee for their decision thereon. 


%, All repairs of Ships or Machinery required at Ports where there is a Surveyor to this Society, 
in order to their obtaining a Character in the Register Book, or to their retaining the Characters 
assigned to them therein, must be carried out under the inspection, and to the satisfaction of the 
Society’s Surveyors. Ships or machinery repaired at Ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 
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Section 28. Parties considering the repairs suggested by the Surveyor to be unnecessary or 
unreasonable may appeal to the Committee, who will direct a special survey to be held ; but should 
the opinion of the Surveyor be confirmed by the Committee, then the ia ac of such special survey is 
to be paid by the party appealing. 


Section 24. The Surveyors to the Society not to be permitted (without the especial sanction 
of the Committee) to receive any fee, gratuity, for reward whatsoever or their own use or benefit, for 
any service performed by them in their capacity of Surveyors to this Society, on pain of immediate 
dismissal. 


Section 25. The Surveyors will be directed to attend on Special Surveys of ships or machinery 
while building or under damage or repair, when required by Merchants, Shipowners, or Underwriters ; 
the charge for which is to be regulated according to the nature and extent of the service performed. 
In all cases, the application for the assistance of the Surveyors must be made in writing addressed 
to the Secretary. 


Section 26. While the Committee use their best endeavours to ensure that the functions of 
the Society are properly executed, it is to be understood that neither the Committee nor the Society 
are under any circumstances whatever to be held responsible for any inaccuracy in any report or 
certificate issued by the Society or its Surveyors, or in any entry in the Register Book or other 
publication of the Society, or for any error of judgment, default, or negligence of the Surveyors, or 
other Officers or Agents of the Society. 


FUNDS. 


Section 27. The Funds to be under the authority and control of the Committee, and a state- 
ment of the Receipts and Expenditure to be annually printed for the information of the subscribers. 


Section 28. ‘The following Fees to be charged to the Owners of ships prior to their vessels 
being classed and registered in the book :— 


Criassine F res. 


For First Entry of Class in the eas! Book. 
For each Ship under 200 tons ... : : os Bie £1 
Ditto of 200 and under 500 tons . 
Ditto of 500 Ay UE ee 
Ditto of 1,000 a ae MULES ues 
Ditto of 2,000 and upwards... 


oe Oo bo 
ooo oo ©& 
oo oO © © 


For First Entry of Notification “LMC” in the Register Book. 
For each Ship under 100 nominal HP.... es Ee an ee £r 0 0 


Ditto of 100 and under 300 HP. ... 
Ditto of 800 and above 


eo bo 
i 
=) 


SPECIAL SURVEYS. 
Section 29. 1. For ships built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark *#) :—1s. per ton for the first 1,000 tons ; 6d. per ton for every tou 
from 1,001 tons to 10,000 tons ; 4d. per ton for every ton from 10,001 tons to 20,000. tons. ; ate 


~d. per ton for every ton beyond 20,000 tons. No fee to be less than £7 Os, Od. - sel) St 
a 2 
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2. For engines and boilers built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark +F in red) :—three shillings per horse-power for the first 200 horse-power ; 
one shilling for each horse-power from 201 to 1,000; 6d. for each horse-power from 1,001 to 3,000 ; 
and 8d. for each horse-power beyond 3,000, No fee to be less than £8 Os. Od. 


The following rule is to be used for determining the Nominal Horse Power of Steam Engines in 
regulating the fees for their survey, viz. :— 


P+340 (DVS H\ | ae ee o 
1000 Ce +35) where the boiler pressure is below 160 lbs. 


he 


P+590 (DP /S H sbi : heel 5 
=T500 (rans 5) where the boiler pressure is 160 lbs. or above. 


If the boilers are fitted with Forced Draught or Induced Draught appliances, 


then H is to be taken instead of Ht 
12 15 


where p = diameter of L.P. Cylinder in inches, 


$ = stroke in inches, 


H = heating surface in square feet, 
Pp = working pressure in lbs. per square inch. 
The square feet of heating surface represented by will comprise the surfaces 
of the tubes, of the back tube plate or plates, and of the furnace and combustion 
chamber plating down to the level of the fire bars. 


The following rule is to be used ‘for determining the Nominal Horse Power of Diesel Engines in 
regulating the fees for their survey, viz. :— 


NP =——-__*— in the case of single-acting engines of the 
; 4 cycle type, 


=—+,—_ in _the case of single-acting engines of the 
2 cycle type, and 
N x pa/ Ss ; 
arte ee har in the case of double-acting engines of the 
2 cycle type, 


where D = diameter of cylinder in inches, 
S = stroke of piston in inches in ordinary reciprocating engines, 
= twice the stroke of piston in the case of engines of the “ Junker ” type, 
N = number of cylinders. 
For the survey and testing of steam boilers fitted in Diesel Engined vessels additional fees will be 
charged in accordance with the Society’s usual scale. 


3. Kor the survey and testing of each Donkey Boiler in steam-engined vessels, a fee of two guincas 
will be charged. 


RULES AND REGULATIONS. i 


4. No charge will be made for occasional or docking surveys, at ports in the United Kingdom. 

For the survey of damage repairs essential to the continuation of class (whether a special damage 
report be required or not), for the survey of repairs due to wear and tear when they are of an extensive 
character, for surveys with a view to the re-instatement of class, and for the survey of alterations in 
the structure of a vessel, a fee will be charged according to the nature and extent of the services 
performed. 

For all surveys held at Foreign ports a fee will be chargeable according to the nature and extent of 
the services rendered. 


5. SPECIAL PERIODICAL SURVEYS, Nos. 1, 2, and 3. 


For the special periodical surceys of Iron and Steel Vessels, when such surveys are held by the Society’s 
exclusive Surveyors in the United Kingdom. 


8.8. No. 1. 8.5. No, 2. 8.5. No. 8. 


& 8, 28 £8 

For Vessels under 150 tons gross ie 1 10 3 0 
” rc 200 4 1 10 2 0 3 10 
7 . 250 as 2 0 2 10 4 0 
” ” 300 a 2 10 3 10 4 10 
” ) 400 rr 3 0 4 0 5 0 
” 4 800 & 3 10 4 10 Gand 
. aos. © 5. 4 0 5 0 70 
es 3s  eSO0 7 4 10 5 10 8 0 
ry 4 2,500 + 5 0 6 0 Die 
‘. » 3,500  ,, je en hose 6 10 10 0 
4 of 3,500 - and above ... 6 0 7 0 


o 
_ 
= 


SPECIAL PERIODICAL SURVEYS OF MACHINERY. 
Held at the Special Surveys, Nos. 1, 2, and 3. 


For each Ship under 50 nominal HP. ... “ff nok ae & £2 0 0 
* ss BaD “ie. 210 0 
; cy hae x 810 0 
A 150 - 4 0 0 
= 200 e 410 0 
‘i 300 - . 5 0 0 
rs of 800 A and above ... 510 0 


SPECIAL ANNUAL SURVEYS OF BOILERS. 
To be held when and after the Boilers are six years old. 


For each Ship having 1 boiler ee : a re es ate £1 0 0 
And for each additional boiler einchadiate the ake bola ay. 010 O 
But the fee in no case to be more than ... iat a vat ore 3 0 0 
For survey of donkey boiler of sailing vessels .. re aa es 080 


. For Surveys for Restoration, Continuation, or the character A in Red, und in cases where the 
iis of ships is superintended and tested by the Surveyors a charge w ill be made according to the 
nature and extent of the services rendered. 
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7. All repairs which may be required on the Surveys above referred to, must be performed under 
the superintendence of the Society’s Surveyors. (See also Section 22.) 

8. In all cases where travelling expenses are incurred by the Surveyors in connection with the 
above services, they are to be defrayed by the parties interested in the same. 


Section 80. The class of a vessel is liable to be withheld, or, if already granted, may be 
withdrawn or expunged from the Register Book in the case of non-payment of any fees or expenses 
chargeable on account of such vessel. 


Section 31. Certificates of Classification, signed by the Chairman, Deputy-Chairman, or 
Chairman of the Sub-Committee of Classification, and countersigned by the Secretary, will be granted 


on application. 


FREEBOARD. 
Section 32. fees for the Survey for, and assignment of, Freeboard. 

Wop —s viene 

For Vessels under 300 tons gross Fe pace aes Fens ee GS ile We £4 0 0 

= a of 300 tons and under 1,000 tons gross... ... 2 2 0 6-0 0 
a 1,000. ,, - BAGS erotic Sane SP et 10 0 0 

+ 2,000 ,, 3,000, “4 4 °0 13 0 0 

AS a 3,000 ,, i 4,000 5 5: dae L6e O° rG 

ae 4 4,000 ,, - 5,000, 6 6 0 19 0 0 

a “ 5,000 ,, a 6,000 % 4 40 Ze 20 

. cs co 6,000 ,. ad 7,000 - if He tO BuO 23 0 0 
» every additional 1,000 tons gross a eee ee Nil 2 0 0 


Section 38, Rules for Steel Ships, 5s.; if for Wood Ships and Composite Ships, 5s. 


GENERAL REGULATIONS 


RELATING TO THE 


CLASSIFICATION OF STEEL VESSELS. 


1, Classification. 1. General.—Steel vessels built in accordance with the Society’s Rules and 
Regulations, or with alternative arrangements equivalent thereto, will be classed 100A so long as they 
are found, upon careful annual and periodical survey, to be in a fit and efficient condition for the safe 
conveyance of dry and perishable cargoes. Vessels which do not fully satisfy the requirements for the 
100A class may, if the Committee approve, be classed QOA. 

Deviations from the Rules will be allowed, provided they are submitted to the Committee and 
considered by them to be equivalent to the requirements of the Rules. The Builder is required to obtain 
the Owners’ sanction to such deviations, when the Committee deem it to be necessary. 


2. Classes for Special Trades.—Vessels which are intended for special trades or purposes, and 
which are considered by the Committee to be fit for the contemplated employment, will be classed A 
without a numeral prefixed, provided all the details of the proposed scantlings and arrangements are 
submitted to the Committee and approved by them, and provided the Rules are otherwise complied 
with. To the class A, in such cases, will be affixed notations showing the particular trades or 
purposes for which the vessels are intended, thus :- A “For river purposes only”; A “For tug 
purposes” ; A “ Fishing Smack” ; A “ For channel purposes ” . &e. In the cases of vessels intended 
for channel purposes, the particular channel will be defined thus: “ Bristol Channel,” “ Irish Channel,” 
“ English Channel,” “ Newhaven—Dieppe,” ec. 
Vessels built in accordance with the “ Rules for the construction of vessels intended to carry oil in 
bulk,” or that may be classed by the Committee for that purpose, will have the following notation 
inserted under their class in the Register Book—“ Carrying petroleum in bulk.” 


3. Vessels classed ‘‘with freeboard.”—In the cases of awning or shelter deck steamers and channel 
steamers, and, in such other cases as the Committee may consider necessary, it is a condition of 
classification that a minimum freeboard shall be submitted to and approved by the Committee. In 
such cases the words “with freeboard” will be inserted under the character in the certificates of class 
and in the Register Book, and the freeboard must be marked on the vessel’s sides in the manner shown 
by the diagrams printed at the end of the Rules. 

Whenever the character of a vessel to which a minimum freeboard has been assigned asa condition 
of classification is for any reason withdrawn or expunged from the Register Book, the record of 
freeboard will be omitted on the next reprint of the Register Book, unless the character has been 
previously reinstated. 


2, Submission of Plans.—In all cases in which it is intended to build vessels for classification 
in the Register Book, sketches of midship section and profile, with deck and other plans, showing the 
proposed dimensions, scantlings and arrangements, must in the first place be submitted by the builders 
through the local Surveyors, for the approval of the Committee. 


10 LLOYD’S REGISTER OF SHIPPING. 


8. Special Survey during Construction—Vessels intended for classification in the Register 
Book are to be built under the Society’s Special Survey, and vessels so built will be entitled to the 
distinctive mark +& in the Register Book. ” 


During the progress of construction, from the la ying of the keel to the completion of a vessel, it is 
the duty of the Surveyors to’ examine the material and workmanship in order to ensure that the 
requirements of the Rules and the approved plans are satisfactorily carried out. The Surveyors are 
required to point out as early as possible anything that is objectionable, or that is not in accordance 
with the Rules or with the plans approved by the Committee for the particular vessel. 


4, Vessels not built under Survey.—The requirements of the Committee in cases in which 
it may afterwards be desired that vessels which have not been built under the Society’s survey should 
be assigned classes in the Register Book are set forth on page 61, 


5. Engines and Boilers, 1. General.—The' engines and boilers of steam vessels intended for 
classification, or already classed, in the Register Book, must be constructed under the Society’s Special 
Survey. Appropriate records ‘will be made in the Register Book in red ink, as follows, viz. :— 
FLMC. 6,17 (Lloyd’s Machinery Certificate, June, 1917); N.E.&B. 6,17 (New Engines and Boilers, 
June, 1917) ; NE. 6,17; or ENB. 6,17. The requirements relating to the construction and survey 
of engines and boilers, are set forth on pages 75 to 88. 


%. Novel Types, &c.—In cases in which the engines or boilers are of novel description, or in which 
experience has not sufficiently shown the safety of the principle or mode of application involved, the 
words “ Machinery Experimental,” or “ Boiler Experimental,” will be inserted under the class of the 
vessel in the Register Book ; but if, in the opinion of the Committee, the engines or boilers are so far 
inefficient as to imperil the vessel’s safety, no class will be assigned. 


6. Equipment.—The figure { placed after the character assigned to a vessel, thus - ]QQA1 will 
denote that the vessel’s equipment is in good and efficient condition and otherwise in accordance with 
the requirements of the Rules. In cases in which the requirements of the Rules as to equipment have 
not been complied with, or in which the equipment is found to be insufficient in quantity or defective 
in quality, a line will be inserted in place of the figure 4, thus :- 199A—. 


7. Date of Build.—In all cases of vessels built under special survey, the date of the completion 
of such survey will be taken as the date of build of the vessel, provided the survey be completed within 
six months of the date of launching for vessels not exceeding 10,000 tons gross, nine months for 
vessels above 10,000 tons and not exceeding 20,000 tons gross, and twelve months for vessels 
above 20,000 tons gross. When, however, the special survey is not completed within the period 
allowed, the date of build will be taken as six, nine, or twelve months after the date of launching, as 
the case may be. . 


8. Periodical Special Surveys. 1. General.—To entitle steel vessels to retain the characters 
assigned to them in the Register Book, they are required to be subjected to the Periodical Special 
Surveys, designated No. 1, No. *, and No, 8 (the requirements for which are set forth at pages 13 to 
18). These surveys severally become due, in the cases of vessels classed 100A or 90A at 4 years, 
8 years, and 12 years respectively from the date of build, and subsequently at the expiration of like 
periods from the date recorded in the Register Book of the previous Special Survey No. 3. Should a 
vessel at any time be submitted to Special Survey No. 3 before being 12 years old, the Special Surveys 
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subsequently required will be Nos. 1, 2 and 3, at 4 years, 8 years, and 12 years, respectively from the 
date recorded in the Register Book of such Special Survey No. 3. 


2. Vessels classed for special trades.—Vessels classed A for special purposes are required to be 
subjected to Special Surveys Nos. 1, 2, and 3 (the requirements for which are set forth at pages 13 to 
18), at 3 years, 6 years, and 9 years, respectively, from the date of build, and at the expiration of like 
periods from the date recorded in the Register Book of the previous Special Survey No. 38. 


3. Surveys held in anticipation.—In cases in which it may suit the convenience of the owners, 
the Special Surveys No. 1 and 2 may be held at any time within twelve months previous to the dates 
at which they severally become due, and the Special Survey No. 3 may be held at any time before 
the date at which it becomes due. 


4. Period allowed for completion of surveys.—In cases in which it is inconvenient to owners to 
fulfil all the requirements of either of the Periodical Special Surveys at the prescribed time, part only 
of the survey need be then carried out, provided the remainder of the survey be completed within 
twelve months from the date at which it became due. When a special survey is only partly held, the 
Surveyors must give the owners or their agents written notice of the parts not surveyed, and report 
the facts to the Committee. 


5. Record of Periodical Special Surveys in Register Book.-—Vessels which have satisfactorily 
passed any of the Periodical Special Surveys will have notations made against their names in the 
Register Book indicating the survey and the date at which it was held thus :—ssNo.1-17, ssNo.2-1%, 
ssNo.3-6,17, 2ndssNo.3-6,17. In cases in which Special Surveys are not completely carried out at 
one time, the date of Special Survey recorded in the Register Book will be the date of the survey at 
which the principal part of the requirements are complied with. 


6. Engines and Boilers.—Particulars of the requirements for, and of the records made in the 
Register Book concerning the periodical survey of the engines and boilers of steam vessels, and of the 
donkey boilers of sailing vessels, are set forth at pages 87 and 88. 


9. Occasional Surveys.—All vessels are subject to Annual, or Occasional, Surveys when 
practicable. The requirements in respect of such surveys are set forth at page 18. 


10. Survey of Repairs.—All repairs of vessels, engines and boilers that may be required at 
ports where there is a Surveyor to the Society, in order that the vessels may retain their characters in 
the Register Book, must be carried out under the inspection and to the satisfaction of the Society’s 
Surveyor. When such repairs are effected at a port where there is no Surveyor to this Society, the 
vessel must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 


When the Surveyors consider repairs to be requisite, they are respectfully to communicate the 
same in writing to the owner, master, or agent ; and, if such repairs be not entered upon within a 
reasonable time, a corresponding report is to be made, as soon as possible, to the Committee for their | 
decision thereon. 


11. Notice of Surveys.—Whilst the Society’s Surveyors are required to attend for the purpose 
of holding surveys in their district, the duty of giving notice when the attendance of the Surveyors is 
required to carry out Periodical Special Surveys or to supervise repairs rests with the owners, master, 
or agents. If such notice is not given, and the requisite surveys are not carried out, the characters of 
vessels are liable to be expunged from the Register Book. 
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12. Appeal from Surveyor’s recommendations. — Interested parties considering the 
recommendations of the Society’s Surveyors, as to the construction or repair of a vessel, to be in any 
case unnecessary or unreasonable, are entitled to appeal to the Committee, who will direct a special 
survey to be held ; but should the opinion of the Surveyor be confirmed by the Committee, the expense 
of such special survey is to be paid by the party appealing. 


18. Certificates of Class. 1. General. — Certificates of first entry ot classification, and 
certificates of character upon subsequent completed surveys on vessels, engines, and boilers, signed by 
the Chairman, the Deputy-Chairman, or the Chairman of the Sub-Committees of Classification, and 
countersigned by the Secretary, will be granted on application. 


2. Provisional Certificates.—It the hull of a steamer has been built in accordance with the 
Rules, and a satisfactory report. has been received from the Society’s Surveyors, a provisional certificate 
will be issued, if desired, stating the class to which the vessel will be entitled when the engines and 
boilers have been fitted on board in accordance with the Rules, and the Committee’s requirements 
otherwise complied with. , 


14, Reconsideration of Class.—If, upon survey of any vessel, material reduction is found to 
have taken place in the thickness of the plating and angles, the classification of the vessel will be 
reconsidered by the Committee. Tn every case in which the class assigned to a vessel is proposed to be 
reduced, notice is to be given in writing to the owner, master, or agent, with an intimation that if the 
reduction be objected to, the Committee will be ready to direct a special survey, if the owner, master, 
or agent agrees to pay the expenses attending the same, provided on the said special survey there shall 
appear sufficient ground for the proposed reduction. - 


15. Withdrawal of Class. 1. Non-compliance with Rules. —When the Rules as regards 
surveys on the hull, engines or boilers of a steam vessel, or on the hull, masts, spars, or rigging of a 
sailing vessel have not been complied with, so that the vessel is not entitled to retain her class in the 
Register Book, the character will be expunged with a red line, under which the date of such with- 
drawal of class will be recorded, 


*. Reported defects:—When it is found from reported defects in the hull, engines or boilers of 
a steam vessel, or in the hull, masts, spars, or rigging of a sailing vessel, that the vessel is not entitled 
to retain her class in the Register Book, the character will be expunged with a black line, under which 
the date of such withdrawal of class will be recorded. 

3. Owner's request.—When the class of a vessel is withdrawn from the Register Book by the 
Committee in consequence of a request from the owner, the fact will be indicated by the insertion of 
three dots (...) in. colamn 7 of the Register of steam vessels and column 8 of the Register of 


sailing vessels, 


4. Infringement of conditions as to minimum freeboard.—If any vessel, to which a minimum 
freeboard has been assigned as -a condition of classification, proceeds to sea with a less freeboard 
than that approved by the Committee, or if the freeboard mark is placed higher on the vessel’s 
sides than the position assigned by the Committee, the vessel’s class will be liable to be expunged 
from the Register Book, 


PERIODICAL SPECIAL SURVEYS 


Or 


STEEL VESSELS. 


SPECIAL SURVEY No. 1. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made ; and the holds and peaks are to be cleared for examination. 


9. The limber boards and ceiling equal to not less than two strakes fore and aft on each side are 
to be removed, one such strake being taken from the bilges. Where the ceiling in the flat of bottom is 
fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges are to be removed. 
At second and subsequent Special Surveys No. 1, additional ceiling is to be lifted at other parts of 
the vessel where deemed necessary by the Surveyor to enable him to satisfy himself as to the condition 
of the vessel. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. ‘he bilges and Jimbers in the engine and boiler spaces are to be cleaned out, 
so as to allow of these parts being properly examined. 


4. The framing and both surfaces of outside plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given annually to the examination of the ash shoots 
and the shell plating in way of the opening. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, 
the removal of this coating may be dispensed with provided it be carefully inspected, tested by beating 
or chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom, the ceiling is to be removed therefrom and the efficiency of 
the tanks tested by a head of water to the height of the light water-line. Where peak tanks or other 
deep water ballast tanks are fitted, their watertightness is to be tested by a head of water not less than 
8 feet above the crown of the tank. All water ballast tanks are to be cleaned out, to admit of their 
being properly examined inside. 


In the case of motor and other vessels burning liquid fuel and carrying it in the double 
bottom and other tanks, upon the occasion of the First Special Survey No 1 these tanks need not 
be steamed out for internal examination, provided upon a general external examination of the 
tanks, the Surveyor finds the condition to be satisfactory. In these cases the tanks can be tested 
by a head of oil of not less height than that stated above. 


7. When a deck originally required to be 4 inches thick is worn to 3 inches, 35 inches to 
23 inches, 3 inches to 2} inches, it is to be renewed. If, however, such deck is found on survey to be 
in good condition, the case will, upou application, receive the consideration of the Committee. 


“A 
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8. The anchors are to be examined and placed in good condition, and when a vessel is undergoing 
Special Survey No. 1, after having passed Special Survey No. 3, the chain cables are also to be 
ranged for inspection ; any length of chain cable which js found to be reduced in mean diameter 
at its most worn part to the extent indicated on the backs of Tables 30 and 31, is to be renewed ; the 
windlass, if of wood, is to be unhung, where necessary, and its wood linings are to be sufficiently stripped 
for examination, unless this requirement was carried out at the previous Periodical Special Survey. 


9. The masts, spars, and general equipment of steam and sailing vessels must be examined and 
found, or placed, in good and efficient condition. At second and subsequent Special Surveys No. 1, the 
mast and bowsprit wedging is to be removed, unless the plating of iron or steel masts and bowsprits is 
doubled in way of the same. 


10. The hatches are to be examined in position at the hatchways, and, if defective, are to be 
renewed or made good. 


11. The steam steering engine and its connections, the steering rods, chains, blocks, rudder 
quadrant, tillers, steering gear, windlass, pumps, sluice valves, watertight doors, and air and sounding 
pipes are to be carefully examined, and the condition of the same is to be stated on the Surveyor’s 
report. The Surveyor must see that doubling plates are fitted under all sounding pipes. 

12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 1 if the limbers and hatches are removed and the 
vessel is examined in way of the same, At all subsequent Special Surveys No. 1, in addition to the 
above, sufficient lining is to be removed in each of the chambers to admit of the framing and plating 
being exposed to satisfy the Surveyor of their general condition, subject to such modifications as may be 
accepted by the Committee, upon application in each particular instance. 


13. The engines and boilers of steam vessels and the donkey boilers of sailing vessels must be 
examined and favourably reported on by the Society’s Engineer Surveyors. For Periodical Surveys of 
engines and boilers, see pages 88-and 89. 


SPECIAL SURVEY No. 2. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for éxamination. 


2. The limber boards and ceiling equal to not less than three strakes fore and aft on each side are 
to be removed, oné such strake being taken from the bilges. “Where the ceiling in the flat of bottom is 
fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges are to be removed. 
At second and subsequent Special Surveys No. 2, additional ceiling is to be lifted at other parts of the 
vessel where deemed necessary by the Surveyor to enable him to satisfy himself as to the condition of 
the vessel. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. The bilges and limbers in the engine and boiler spaces are to be cleaned out, 
so as to allow of these parts being properly examined. 

4. The framing and both surfaces of outside plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given annually to the examination of the ash shoots 
and the shell plating in way of the opening, 
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5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom, the ceiling is to be removed therefrom, and the efficiency of 
the tanks tested by a head of water to the height of the light water-line. Where peak tanks or other 
deep water ballast tanks are fitted, their watertightness is to be tested by a head of water not less than 

_8 feet above the crown of the tank. All water ballast tanks are to be cleaned out, to admit of their 
being properly examined inside. 


7. When a deck originally required to be 4 inches thick is worn to 3 inches, 34 inches to 23 inches, 
3 inches to 2h inches, it is to be renewed. If, however, such deck is found on survey to be in good 
condition, the case will, upon application, receive the consideration of the Committee. 


8. The chain cables are to be ranged for inspection, and the anchors examined and put in good 
working condition ; any length of chain cable which is found to be reduced in mean diameter at its 
most worn part to the extent indicated on the backs of Tables 30 and 31, is to be renewed. The 
windlass, if of wood, is to be unhung, where necessary, and its wood linings are to be sufficiently 
stripped for examination, unless this requirement was carried out at the previous Periodical Special 
Survey. 


9, The masts, spars, and general equipment of steam and sailing vessels must be examined and 
found, or placed, in good and efficient condition. At second and subsequent Special Surveys No. 2, 
the mast and bowsprit wedging is to be removed, unless the plating of iron or steel masts and 
bowsprits is doubled in way of the same. 


10. The hatches are to be examined in position at the hatchways, and, if defective, are to be 
renewed or made good. 


11. The steam steering engine and its connections, the steering rods, chains, blocks, rudder 
quadrant, tillers, steering gear, windlass, pumps, sluice valves, water-tight doors, and air and sounding 
pipes are to be carefully examined, and the condition of the same is to be stated on the Surveyor’s 
report. The Surveyor must see that doubling plates are fitted under all sounding pipes. 


12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 2 if the limbers and hatches are removed and the vessel 
is examined in way of the same. At all subsequent Special Surveys No. 2, in addition to the above, 
sufficient lining is to be removed in each of the chambers to admit of the framing and plating being 
exposed to satisfy the Surveyor of their general condition, subject to such modifications as may be 
accepted by the Committee upon application in each particular instance. 


13. The engines and boilers of steam vessels and the donkey boilers of sailing vessels must be 
examined and favourably reported on by the Society’s Engineer Surveyors. For periodical Surveys of 
engines and boilers, see pages 88 and 89. ; 


SPECIAL SURVEY No. 3. 
To BE HELD BY TWO SURVEYORS, ONE AT LEAST TO BE AN OFFICER OF THE SOCIETY. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made; and the holds and peaks are to be cleared for examination. 
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2. All close ceiling is to be removed, so that the flat of bottom may be thoroughly examined. The 
whole of the frames, stringers, hooks, floor-plates, keelsons, engine and boiler bearers, ends of beams, 
water-tight bulkheads, rivets and inner surfaces of the outside plating are to be exposed. Where side 
lights are fitted, the condition of the plating in way of the same is to be ascertained. In iron and steel 
steam trawlers and other fishing vessels in which close ceiling is fitted at the sides of the holds above 
the bilges, provided a strake of this close ceiling be removed at the upper turn of bilge and another at 
the upper part of the side of the vessel, right fore and aft of the holds on both sides, and the condition 
of the iron or steel work of the shell plating, frames, reverse frames, &c., is found to be satisfactory, the 
removal of the remainder of the close ceiling above the bilges may be dispensed with. Whenever the 
close ceiling of these vessels is renewed, the Surveyor should report upon the condition of the iron or 
steel work in way of same. 


3. The coal bunkers of steam vessels are to be cleared for examination and all ceiling is to be 
removed as in the holds. The bilges and limbers in the engine and boiler spaces are to be cleaned out, 
so as to allow of these parts being properly examined. 


4. All rust is to be cut or beaten off the steel and iron throughout the vessel. The planksheers 
and waterways, if of wood, are to be scraped bright. When the vessel is thus prepared, the Surveyors 
are to satisfy themselves thoroughly as to the condition of the plating. Special attention should be 
given annually to the examination of the ash shoots and the shell plating in way of the opening. _ If the 
Surveyors deem it necessary, the thickness of the plating is to be ascertained by drilling holes in parts 

0 be indicated by them, and in such cases a detailed statement of the thicknesses is to be included 
in the Surveyors’ report. Any parts that are found defective, or materially less in substance than is 
required by the Rules, are to be removed and replaced with proper materials, equal in substance and 
quality to that used in the original construction of the vessel, All the scaled or chipped surfaces of the 
iron and steel are to be recoated. The planksheers, waterways, flat of decks and their fastenings, are 
also to be examined and made good where necessary. Where the deterioration in thickness is wide- 
spread, and it is not deemed advisable by the owner to renew the material, a detailed report is to be 
made by the Surveyors, and the class of the vessel will be reconsidered by the Committee. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with provided it be carefully inspected, tested by beating or 
chipping, and found sound, and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom, the ceiling is to be removed therefrom and the efficiency of 
the tanks tested by a head of water to the height of the light water-line. Where peak tanks or other 
deep water ballast tanks are fitted, their watertightness is to be tested by a head of water not less than 
8 feet above the crown of the tank. All water ballast tanks are to be ‘cleaned out, to admit of their 
being properly examined inside. : 


7. When a deck originally required to be 4 inches thick is worn to 3 inches, 3} inches to 23 iiches, 
3 inches to 23 inches, it is to be renewed. If, however, such deck is found on survey to be in good 
condition, the case will, upon application, receive the consideration of the Committee. 


8. The chain cables are to be ranged for inspection, and the anchors examined and put in good 
working condition ; any length of chain cable which is found to be reduced in mean diameter at its 
most worn part to the extent indicated on the backs of Tables 30 and 31, is to be renewed. The 
windlass, if of wood, is to be unhung, where necessary, and its wood linings are to be sufficiently 
stripped for examination, unless this requirement was carried ont at. the previous Periodical 
Special Survey. 


—_ 
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9. The masts, spars, and general equipment of steam and sailing vessels must be examined and 
found or placed, in good and efficient condition. AJl mast and bowsprit wedging is to be removed, 
whether the plating of iron or steel masts and bowsprits is doubled in way of the same or not. Iron 
or steel masts, bowsprits, and yards are to be carefully tested by hammering ; and if the plates are 
considered by the Surveyors to be materially wasted at any part, the thickness is to be ascertained by 
drilling. In sailing vessels, the standing rigging is to be lifted and the service and parcelling stripped 
oft the nips, bends, and splices for examination ; if, however, the rigging has been recently lifted, 
particulars of the case are to be submitted for the consideration of the Committee. The bobstay pins, 
the deadeyes, and rigging screws to the whole of the standing rigging, also all bolts or pins and 
fittings, are to be carefully examined. 


10. The hatches are to be examined in position at the hatchways, and, if defective, are to be 
renewed or made good. 


11. The steam steering engine and its connections, the steering rods, chains, blocks, rudder 
quadrant, tillers, steering gear, windlass, pumps, sluice valves, watertight doors, and air and sounding 
pipes are .to be carefully examined, and the condition of the same is to be stated on the Surveyors’ 
report. The Surveyors must see that doubling plates are fitted under all sounding pipes. 


12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel 
in waty of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, the limbers and hatches are to be lifted, and enough lining is to be removed in each of the 
chambers to admit of the framing and plating being exposed to satisfy the Surveyors of the general 
condition of the same. 


13. The engines and boilers of steam vessels and the donkey boilers of sailing vessels must be 
examined and favourably reported on by the Society’s Engineer Surveyors. For Periodical Surveys of 
engines and boilers, see pages 88 and 89. 


Second and subsequent Special Surveys No. 3.—Additional Requirements. 


1. The Surveyors are to ascertain whether the scantlings of the vessel are satisfactorily maintained 
in all parts. 


2. In steamers, the inside of the bunkers and the parts in way of the boilers are to receive the 
Surveyors’ particular attention, in view of the special liability of these parts to deterioration. 


3. The outside plating is to be drilled at such parts as the Surveyors may consider necessary to 
satisfy themselves as to its thickness, the number of holes drilled on each side of the vessel being in 
no case less than three in each strake of plating not covered with cement. All paint as well as rust 
is to be entirely removed before the plates are gauged, and the actual thicknesses at all parts drilled 
are to be correctly ascertained and stated on a sketch which is to accompany the Surveyors’ report. 


4. The plating in way of cement in the bottom need not be drilled, provided the cement be found 


| to be adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


5. In cases in which a Second Special Survey No. 3 is held on a vessel before she is 24 years old, 
the drilling of outside plating referred to in paragraph 3 may be postponed until she reaches that age ; 
but, until the requirements as to drilling have been fully complied with, the survey, in such cases, will 
be described in the Register Book as Special Survey No. 3. 
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6. In cases in which the requirements of the Second Special Survey No. 3 are fully complied with 
before a vessel is 24 years old, the fact will be noted in the Register Book. Such notation, however, 
will not exempt a vessel from compliance with the requirements of the survey as regards drilling when 
she is 24 years old, or at the first Special Survey held after that time, unless the drilling has been done 
at the previous Special Survey. 


7. Where holds are insulated for the purpose of carrying frozen or chilled meat, the whole of the 
insulating lining is to be removed. 


ANNUAL OR OCCASIONAL SURVEYS OF STEEL VESSELS, 


At annual or occasional surveys, vessels should be examined generally, as far as possible, 


When a vessel is placed in dry dock or on a slipway the Society’s Surveyors at the port are to 
avail themselves of the opportunity to examine the bottom of the vessel, and to examine the vessel 
throughout as far as practicable in order to satisfy themselves generally as to her condition. Special 
attention should be given annually to the examination of the ash shoots and the shell plating in way 
of the opening. 

Whenever the engines or boilers are taken out, the bearers, with the floor plates, keelsons, rivets, 
etc., under them, are to be surveyed ; and whenever the bottom plating is to be cemented, a survey is 
to be held prior to the cement being laid. The masts and spars are to be subject to examination by 
the Surveyors when deemed necessary by them on other occasions besides Special Surveys. 


The requirements for the survey of engines and boilers are set forth at pages 88 and 89, 
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BUILDING OF STEEL VESSELS. 


Section 1. 1. When it is proposed to build ships of steel for classification in the Register 
Book, a sketch of midship section with longitudinal, deck, and other plans showing the details of 
the scantlings and arrangements, must in the first place be submitted through the local Surveyors 
for the approval of the Committee. Such vessels must be built under special survey to the plans 
approved and otherwise in accordance with the following Rules, subject to such modifications as 
may be deemed necessary by the Committee. All important plans should be submitted on 
tracing cloth. 


Section 2. The measurements for regulating the Scantling Numbers are to be taken as 
follows (See Sketch on page 21): — 
LENGTH. ; 
1. The Length (L.) to be measured from the fore part of the stem to the after part of the stern- 
post on the range of the upper deck beams, except in awning or shelter deck vessels, in which 
cases the length is to be measured on the range of the deck beams next below the awning or 
shelter deck. 


In vessels where the stem forms a cutwater the length (L.) is to be measured from the place 
where the upper deck beam line would intersect the fore edge of stem if it were produced in the 
same direction as the part below the cutwater. 


In the case of vessels having cruiser sterns the length ({_) of the vessel is to be taken as 96 per cent. 
of the extreme length from the fore part of the stem on the range of the upper deck beams to the 
aftermost part of the cruiser stern, but it is not to be less than the length from the forepart of the 
stem to the after side of sternport, where fitted, or to the fore side of the rudder stock, where a 
sternpost is not fitted. This length is to be used in determining the longitudinal and equipment 
numbers, and number of bulkheads. 


In all cases plans of cruiser sterns, showing the scantlings and arrangements proposed, are to be 
submitted for the consideration of the Committee. 


BREADTH. 
2. The Breadth (B) is in all cases to be the greatest moulded breadth of the vessel. 


DEPTH. 

3. The Depth (EF) is to be measured at the middle of length, from the top of keel to the top of 
beam at side of uppermost continuous deck, except in awning or shelter deck vessels, where it may 
be taken to the deck next below the awning or shelter deck, provided the height of ’tween decks 
does not exceed 8 feet. Where the height of ’tween decks exceeds 8 feet the (D) is to be measured 
from the top of keel to a point 8 feet below the awning or shelter deck. 


In addition, a depth (q) is to be measured vertically at the middle of length, from top of 
ordinary floor at centre, or double bottom at side, to top of the beams of the lowest deck or tier of 
beams at side. By a “tier of beams” is meant a range of beams fitted either at every frame or at 
alternate frames ; or widely spaced beams not more than 24 feet apart in conjunction with a broad 
hold stringer. (See Section 21 for size of hold stringer.) 
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4. The scantlings of the various parts of the vessel are to be determined by numbers obtained 
as follows :— 
B + D is to be termed the Transverse Number. 
L x (B + D) is to be termed the Longitudinal Number. 
(B + D) regulates the frame spacing and scantlings of floors. (See Tables 2, 3, 4, and 5.) 
and 


considered in association with (q) regulates the scantlings of frames, reversed frames and 
web frames. (See Tables 2,3, and 5.) For the framing and number of side stringers in way 
of a raised quarter deck the depth (d) is to be measured amidships and increased by the 
height of the raised quarter deck. 


L x (B + DP) regulates the scantlings of keel, stem, stern-post, side and bottom plating, 
double bottom, side stringers, keelsons, lower deck stringer ache and lower deck plating. 
(See Tables 1, 6, 7, 8, and 177.) 

and 

considered in association with the proportions of the vessel, regulates the thicknesses of 
side plating and deck plating, of upper, awning or shelter decks and of long erections. 
(See Table 18.) 


(B) regulates the number of keelsons. (See Section 14.) 
(d) regulates the number of side stringers. (See Tables 2, 3, and 5.) 


The length of amidship beams considered in association with the number of rows of 
pillars regulates the scantlings of beams. (See Tables 11, 12, and 18.) 


5. In vessels of exceptional fineness of form, intended for passenger traffic, or to carry a limited 
amount of cargo with a fixed freeboard, a modification in the scantlings may be admitted, subject to all 
particulars being submitted by the Builders, and approved by the Committee, and to the deviations from 
the Rules being sanctioned by the Owner. 


PROPORTIONS. 


6. The depth used in obtaining the proportions of length to depth is to be measured, at the 
middle of the length, from top of keel to top ot beam at side of upper deck, or awning or shelter 
deck, except in way of a “Long” bridge where the depth is to be taken to the bridge deck. Beyond 
the ends of a “ Long” bridge, and throughout when there is a “ Short” bridge, the depth for proportions 
is to be taken to the upper deck. 


7. The longitudinal strengthenings in relation to the proportions of vessels are to be as shown 
in Table 18. 


8. For all vessels exceeding 14 depths in length, plans showing the proposals for affording the 
vessels sufficient strength longitudinally must be submitted for the approval of the Committee, and 
all vessels having a length exceeding 18} depths are to have a bridge extending over the midship 
half length of the vessel, or such special compensation for extreme proportions as may be required by 
the Committee. 


9. In all cases where structural additions may be required for a certain portion of the length of a 
vessel, care should be taken to avoid any abrupt termination of the additional strength so obtained, by 
tapering the structural additions beyond these limits, and properly shifting their terminations. 


Sketch Illustrating the Method of obtaining Scantling Numbers 
(as per Section 2). 


Dimensions 380' 0" x 51' 0" x 28' 0" Moulded Depth to Upper Deck. 
3070! » » Awning or Shelter Deck, or Bridge Deck. 


Transverse No. (B + D) and d. Longitudinal No. L x (B + D). 
51' + 28’ = 79. 380' x (51’ + 28’) = 30,020. 


AWNING OR SHELTER DECK, OR BRIDGE DECK. 
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Sketch of Midship Section giving designation of the various Decks. 
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QUALITY AND TESTING OF SHIP STERL. 

Section 8. 1. Process of Manufacture—Steel for 

Shipbuilding shall be made by the Open Hearth process, 
Acid or Basic. 
“2 Freedom from Defects.—The finished material shall 
be free from cracks, surface flaws, and lamination. It shall 
also have a workmanlike finish, and must not have been 
hammer-dressed. 

3. Testing and Inspection—The following tests and 
inspections shall be made at the place of manufacture prior 
to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into vessels, such 
material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

4. Tensile Test Pieces.—The tensile strength and 
ductility shall be determined from Standard test pieces cut 
lengthwise or crosswise from the rolled material. When 
material is annealed or otherwise treated before despatch, 
the test pieces shall be similarly and simultaneously treated 
with the material before testing. 

Plates :—Wherever practicable the rolled surfaces shall 
be retained on two opposite sides of the test piece. The 
elongation shall be measured on a Standard test piece having 
a gauge length of 8 inches. 

For material more than ‘875 in. in thickness the width 
of the test piece between the gauge points shall not exceed 
14 ins.; for material ‘875 in. to °375 in. in thickness, 
inclusive, the width shall not exceed 2 ins.; for material less 
than *375 in. in thickness the width shall not be more than 


24 ins. In other respects the test pieces shall conform 

generally to the Standard test piece A. 
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by the Surveyor and tested in his presence, and he shall satisfy 
himself that the conditions herein described are fulfilled. 

6. Tensile Tests. Plates: —The tensile breaking strength 
of steel plates, determined from Standard test pieces, shall 
be between the limits of 28 and 32 tons per square inch. 
For plates specially intended for cold flanging and marked 
for identification, the tensile strength shall be between the 
limits of 26 and 30 tons per square inch, In the case of 
material for purposes in which tensile strength is not im- 
portant, the tensile test may be dispensed with and the bend 
test only be made, if so specified by the builders and approved 
by the Committee. The elongation, measured on a Standard 
test piece having a gauge length of 8 ins., shall not be less 
than 20 per cent. for material of *375 in. in thickness and 
upwards, and not less than 16 per cent. for material below 
*375 in. in thickness. 

Angles, Bulb Angles, Channels, etc.:—The tensile 
breaking strength of sectional material, such as angles, bulb 
angles, channels, etc., shall be between the limits of 28 and 
33 tons per square inch. In the case of material for purposes 
in which tensile strength is not important, the tensile test 
may be dispensed with and the bend test only be made, if so 
specified by the builders and approved by ‘the Committee. 
The elongation measured on a Standard test piece having a 
gauge length of 8 ins. shall not be less than 20 per cent. for 
material of *375 in. in thickness and upwards, and not less 
than 16 per cent. for material below *375 in. in thickness. 

Rivet Bars:—The tensile breaking strength of steel 
rivet bars, when required by the Committee to be tested, 
shall be between the limits of 25 and 30 tons per square 
inch of section, with an elongation of not less than 25 per 
cent. of the gauge length of eight times the diameter of 
the test piece, measured on the Standard test piece B, 
or 30 per cent. measured on the Standard test piece C. 


The bars may be tested the full size as rolled. 
TEST PIECE B. 
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TEST PIECE C. (BRITISH STANDARD TEST PIECE F.) 
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5. Mechanical Tests and Selection of Test Pieces.— ! 
Plates and bars for shipbuilding shall comply with the 
following mechanical tests. All test pieces shall be selected 
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When the Surveyor is in constant attendance at the 
Steel Works the following requirements are to be complied 
with :— 


7. Number of Tensile Tests. Plates and Sectional 
Material :—One tensile test for plates or sectional material 
shall be taken from the finished material of each charge. 


When the quantity of the material from one charge 
exceeds 25 tons, a second tensile test will be required; also 
additional tests shall be made for every variation in thickness 
of *15 of an inch in the piates or sectional bars from each 
charge. 

Rivet Bars:—When required by the Committee to be 
tested, one tensile test shall be taken from each charge used 


for rivet bars; but when the weight of the bars, as rolled, 


from one charge exceeds 10 tons, an additional tensile test 
shall be made for each further 10 tons or portion thereof. 

Should a tensile test piece break outside the middle half 
of its gauge length, and the elongation be less than that 
required by the Rules, the test may, at the Maker's option, 
be discarded and another test be made of the same plate or 
bar. 


8. Bend Tests.—Cold Bends:—Test pieces shall be 
sheared lengthwise or crosswise from plates or bars, and 
shall not be less than 1} ins. wide, but for small bars the 
whole section may be used. For rivet bars ‘bend tests are 
not required. 

Temper Bends :—The test pieces shall be similar to 
those used for cold bend tests. For temper bend tests the 
samples shall be heated to a blood red and quenched in water 
at a temperature not exceeding 80 degrees Fahr. The 
colour shall be judged indoors in the shade. 

In all cold bend tests, and in temper bend tests on 
samples *5 in. in thickness and above, the rough edge or 
arris caused by shearing may be removed by filing or 
eases and samples 1 in. in thickness and above may 

have the edges machined, but the test pieces shall receive no 
other preparation. The test pieces shall not be annealed 
unless the material from which they are cut is similarly 
annealed, in which case the test pieces shall be similarly and 
simultaneously treated with the material before testing. 

For both cold and temper bends the test pieces shall 
withstand, without fracture, being doubled over until the 
internal radius is equal to 14 times the thickness of the test 
piece, and the sides are parallel. 

For small sectional material these bend tests may be 
made from the flattened bar. 


Bend tests may be made either by pressure or by blows 


9. Number of Bend Tests.—A cold or temper bend 
test shall be made from each plate or bar as rolled, and these 
tests shall be in about equal numbers from each charge ; 
but a cold bend test shall be made from all plates which are 
specially marked for cold flanging. 


10. Tests for Manufactured Rivets.—Rivets selected 
by the Surveyor from the bulk shall withstand the following 
tests :— 

(a) The rivet shanks are to be bent cold, and 
hammered until the two parts of the shank touch in 
the manner shown in Fig. 1, without fracture on the 
outside of the bend. 

(6) The rivet heads are to be flattened, while 
hot, in the manner shown in Fig. 2, without cracking 
at the edges. The heads are to be flattened until 
their diameter is 2} times the diameter of the shank. 


Fia. 1. Fie. 2, 


11, Additional Tests before Rejection.—Should any 
of the test pieces first selected by the Surveyor not fulfil the 
test requirements, two further tests may be made from the 
same plate or bar, but should either of these fail, the 
plate or bar from which the test pieces were cut shall be 
rejected. In all such cases further tests shall be made before 
any material from the same charge can be accepted. 


12. Branding.—Every plate and bar shall 
be clearly and distinctly marked by the Maker 
in two places with the Society’s brand, thus :— 


. indicating that the material has complied with 


the Society’s tests. 


No plates or bars bearing this brand shall be forwarded 
from the Steel Works until the prescribed tests have been 
made by the Surveyor, and the mill sheets have been signed 
by him. All plates and bars shall also be legibly stamped 
in two places with the Maker’s name or trade mark and the 
place where made. They shall also be stamped with 
numbers, or identification marks, by which they can be traced 
to the charge from which the material was made. 


13. Maker’s Certificate-—Before the mill sheets are 
signed by the Surveyor the Maker shall furnish him with a 
certificate guaranteeing that the material has been made by 
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the Open Hearth process, and that it has been subjected to, 
and withstood satisfactorily, the tests above described, in the 
presence of the Surveyor. The following form of certificate 
will be accepted if printed on each mill sheet with the name 
of the firm, and initialled by the Test House Manager :— 


“We hereby certify that the material described 
below has been made by the Open Hearth process, 
and is that which has been satisfactorily tested in 
the presence of the Surveyor in accordance with the 
Rules of Lloyd’s Register.” 


14. Rejected Material—In the event of 
the material failing, in any case, to withstand 
the prescribed tests, the Surveyor shall see 
that the Society’s brand stamped on the 
plates and bars by the Maker has been 
defaced by punch marks extending beyond 
the brand in the form of a cross, thus :— 
denoting that the material has been rejected. 


15. Facilities for Inspection—The Maker shall adopt 
a system of marking the ingots, billets, slabs, plates, bars, 
etc., which will enable all finished material to be traced to 
the original charge, and the Surveyor must be given every 
facility for tracing all plates and bars to their respective 
charges, and for witnessing the required tests. When he is 
satisfied with the material and with the results of the tests, 
he shall be furnished with two copies of the advice notes of 
the material for his signature, one of which is to be 
forwarded by the Manufacturer to the Shipbuilder, and the 
other is to be forwarded by the Surveyor to the Surveyors 
at the port where the vessel is to be built. 


16. Steel not produced where Rolled.—Where steel is 
not produced in the works at which it is rolled, a certificate 
shall be supplied to the Surveyor stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges, for 
reference to the books of the Steel Maker. ‘The number of 
the charge shall be marked on each ingot or billet for the 
purpose of identification, and the finished plates and bars 
shall also be legibly stamped in two places with the maker’s 
name or trade mark and the place where made. They shall 
also be stamped with numbers or identification marks by 

which they can be traced to the charge from which the 
~ material was made. 


17. Occasional Attendance at Steel Works.—When 
the Society’s Surveyor is not in constant attendance at the 
' Steel works, the Makers themselves may, with the written 
authority of the Society, comply with all the foregoing 


requirements, and shall furnish the Surveyor with a cer- 
tificate to the effect that the Society’s Rules as to the testing 
of steel have been complied with in the case of the material 
submitted for approval. The Surveyor shall then make 
check tensile, cold, and temper bend tests from not less than 
one plate or barin every batch of 50 or less number, provided 
the batch be all from one charge. If more than one charge 
is represented, each charge shall be tested. Additional tests 
shall also be made for every variation in thickness of 15 of 
an inch made from one charge. The test pieces shall be 
selected by the Surveyor from the plates or bars, and not 
from shearings previously detached from them, and when 
marked by the Surveyor for testing they shall be followed, 
as far as practicable, through the different stages of 
preparation until the tests are completed. 


Should the tests be unsatisfactory, the whole of the 
material from the charge shall be rejected, and the 
Surveyor shall see that the Society’s brand is satisfactorily 
defaced. 


18. General.—Besides the foregoing tests, samples of 
all material may be subjected to additional tests at the 
discretion of the Surveyors. 


19. In cases wherein it may be desired by Owners and 
Builders, consideration will be given by the Committee to 
proposals for the use of steel of other tenacity than is 
provided for in the foregoing Rules. 


QUALITY AND TESTING OF STEEL CASTINGS. 


Section 4. 1. Process of Manufacture.—Steel for 
castings shall be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 

2, Annealing.—aAll steel castings shall be thoroughly 
annealed in a properly constructed annealing furnace, which 
must permit of the whole casting being uniformly raised 
in temperature throughout its whole extent to the necessary 
intensity required for annealing purposes. The casting shal] 
be allowed to cool down prior to removal from the annealing 
furnace; and if subsequently heated for any purpose it shall 
again be similarly annealed if required by the Surveyor. 


3. Testing and Inspection.—'The following tests and 
inspections shall be made, preferably at the place of 
manufacture prior to despatch, but in the event of any 
casting proving unsatisfactory in the course of preparation 
or fitting in the ship, such casting shall be rejected, 
notwithstanding any previous certificate of satisfactory 
testing. 


4. Tensile and Bend Test pieces.—'The tensile strength 
and ductility shall be determined from standard test pieces, 
which are to be prepared from sample pieces cast on the 
casting. These sample pieces are not to be cut, or partially 
cut from the castings until the annealing of such castings 
has been completed, nor until they have been stamped by 
the Surveyor. The test pieces are to be stamped by the 
Surveyor after the annealing, All test pieces shall be 
selected by the Surveyor and tested in his presence, and he 
shall satisfy himself that the conditions herein described are 
fulfilled. 


5. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from eacii casting. In 
castings of complex design, referred to in paragraph 12, at 
least two tensile and two cold bend tests are to be taken. 
Where a casting is made from more than one charge of steel, 
at least four tensile and four cold bend tests are to be taken 
from pieces cast as far apart as possible on the casting, some 
test pieces being taken from as near the top and others from 
as near the bottom of the casting as practicable. 


6. Dimensions of Tensile Test pieces—The tensile 
test pieces are to be turned so as to have a diameter of 
‘564 inch with a gauge length of 2 inches, or a diameter of 
798 inch with a gauge length of 3 inches, or a diameter of 
‘977 inch with a gauge length of 3} inches. 


7. Dimensions of Bend Test pieces.—The bend test 
pieces are to be machined to a rectangular section 1 inch 
wide by } inch thick, with the edges rounded to a radius of 
reth of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or blows. 


8. Tensile Tests. — The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
between the limits of 26 and 35 tons per square inch, with 
an elongation of not less than 20 per cent. measured on the 

' standard test piece. ; 


9. Bend Tests.—The bend test pieces must withstand, 
without fracture, being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch. 


10. Additional Tests before Rejection—Should either 
the tensile or bend test, or both, fail, and the Surveyor 
consider the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, a duplicate of the test or tests which failed shall be 


nade if requested by the Maker. In such cases the quality 
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of the casting shall be judged by the result of the duplicate 
test or tests and not by the original test or tests which 
failed. 


© 11, Percussive Tests—Stern frames cast in one piece 
to be let fall on hard ground (excavations being made to take 
bosses and other projections) after being raised through an 
angle of 45 degrees. Stern frames cast in more than one 
piece, rudders, steering quadrants, crossheads, tillers, etc., 
are to be dropped on hard ground from a height of from 
7 to 10 feet according to the design, shape, and weight of 
the casting. 


12. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 
the drop or percussive test, may have this test dispensed 
with provided two tensile and two cold bend tests be made 
upon pieces taken from positions as far apart as possible on 
cach casting; one tensile and one bend test being taken 
from as near the top, and the others from as near the bottom 
of the casting as practicable. 


13, Hammering Tests.—-After being subjected to the 
percussive test, the casting in each case is to be subsequently 
slung up and well hammered with a sledge hammer not less 
in weight than 7 lbs,, to satisfy the Surveyors that the 
casting is sound and without flaw. This hammering test is 
also to be applied to castings of complex design which may 
not have been submitted to a percussive test. 


14. Drilling Tests.—In the case of large steel castings 
the Surveyors are to supplement the foregoing tests by drilling 
small holes at such parts of the castings as experience 
shows cavities and contraction cracks are most likely to occur, 
and at positions which are to be agreed upon between 
the Surveyor and the Manufacturer, in order to deter- 
mine the soundness or otherwise of the casting. ‘These 
holes are afterwards to be tapped and properly filled up 
with screw plugs. 


15. Branding.—Every casting after it has satisfactorily 
withstood the prescribed tests, shall be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 


Section 5. 1. Process of Manufacture.—Ingot 
steel for forgings shall be made by the Open Hearth process, 
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Acid or Basie, or by such other process as may be approved 
by the Committee. 


The forgings must be sound, they are to be made from 
sound ingots, and must be gradually and uniformly forged. 
The sectional area of the body of the forging (as forged) 
shall not exceed one-fifth of the sectional area of the 
original ingot, and no part of the forging (as forged) shall 
have more than two-thirds of the sectional area of the 
original ingot. 


2, Annealing.—All important ingot steel forgings shall 
be thoroughly annealed in a properly constructed annealing 
furnace, which must permit. of the whole forging being 
uniformly raised in temperature throughout its whole extent 
to the necessary intensity required for annealing purposes. 
If the forging be subsequently heated for any further 
forging it shall again be similarly annealed, if required by 
the Surveyor. 


3. Testing and Inspection. — The following tests 
and inspections shall be made, preferably at the place of 
manufacture prior to despatch, but in the event of any 
forging proving unsatisfactory in the course of preparation, 
or fitting in the ship, such forging shall be rejected notwith- 
standing any previous certificate of satisfactory testing. 


4, Tensile and Bend Test Pieces. — The tensile 
strength and ductility shall be determined from standard 
test pieces, which are to be prepared from sample pieces cut 
lengthwise from the forging, from a part of not less 
sectional dimensions than the body of the forging. Such 
standard test pieces shall be machined from the sample 
pieces without forging down, and the sample pieces shall not 
be detached from the forging until the annealing of such 
forging has been completed. The test pieces are to be 
stamped by the Surveyor after the annealing. All test 
pieces shall be selected by the Surveyor and tested in his 
presence, and he shall satisfy himself that the conditions 
herein described are fulfilled. 


5. Number of Tests.—At least one tensile and one 
cold bend test are to be taken from each forging. Where 
a number of articles are cut from one forging, one tensile 
and one cold bend test from this whole forging will be 
sufficient. 


G6. Dimensions of Tensile Test Pieces—The tensile 
test pieces are to be turned so as to have a diameter of 
‘564 inch with a gauge length of 2 inches, or a diameter 
of ‘798 inch with a gauge length of 3 inches, or a diameter 
of ‘977 inch with a gauge length of 3} inches. 
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7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section 1 inch 
wide by inch thick, with the edges rounded to a radius 
of j;th of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 


or by blows. 


8. Tensile Tests. — The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
between the limits of 28 and 32 tons per square inch, with 
an elongation on the standard test piece of not less than 
29 per cent. for 28 ton steel, and 25 per cent. for 32 ton 
steel, and in no case must the sum of the tensile breaking 
strength and corresponding elongation be less than 57. 


9, Bend Tests.—The bend test pieces must withstand, 
without fracture, being bent cold through an angle of 
180 degrees, the internal radius of the bend being not 
greater than } inch. 

10. Additional Tests before Rejection —Should either 
the tensile or bend test, or both, fail, and the Surveyor 
consider the fractured test piece or test pieces, or the 
results obtained therefrom, do not fairly represent the 
quality of the forging, a duplicate of the test or tests which 
failed shall be made if requested by the Maker. In such 
cases the quality of the forging shall be judged by the result 
of the duplicate test or tests and not by the original test or 
tests which failed. 

11. Branding. —Every forging, after it has satisfac- 
torily withstood the prescribed tests, shall be clearly and 
distinctly marked by the Society's Surveyor indicating that 
the forging has complied with the Society’s requirements. 

12. General.—The requirements as to annealing and 
testing are intended to apply to rudder heads and main 
pieces of rudder upon which arms are shrunk, They are 
not intended to apply to small forgings which during their 
last stage of manufacture are uniformly heated throughout. 


(For List of Steel Manufacturers, see pages 109 to 1168.) 


STANDARD SECTIONS. 


Section 6. The Sections of steel materials given in 
the following Rules are, with few exceptions, Standard 
Sections (see pages 117 to 121), and the thicknesses given in 
the Tables for the several Sections are the thicknesses of 


their webs. 
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IRON WHERE USED INSTEAD OF STEEL. 


Section 7. The rivets, keel, stem, stern-frame, 
rudder, pillars (as in Table 14) and lining pieces, also the 
floors, girders and top plating of doublé bottom in boiler 
Space may be of iron of the sizes given by the Rules. Deck 
plating and ordinary floors, also the floors, girders, and top 
plating of double bottoms in holds, coal bunker, and other 
bulkheads, shaft tunnels, casings round engines, hatchway 
coamings, bulwarks and deck houses may be of iron 10 per 
cent. in excess of the thicknesses in steel where scantlings for 
the same are provided for in the Rules, No other parts of 
the vessel are to be of iron without the special sanction of 
the Committee. Iron where used is to be of good malleable 
quality, and subjected to tests in the shipyard when con- 
sidered necessary by tlte Surveyor. 


WORKMANSHIP. 


Section 8. 1. The Workmanship to be well 
executed, and submitted to the closest inspection, and 
amended where necessary before coating or painting, 


2. It is recommended that the black oxide or ‘ mill- 
scale” be removed from the surfaces before coating or 
painting, which should be delayed as long as practicable. 


3. Experience has shown that, as regards durability, it 
is highly desirable to place’ steel vessels in dry dock within 
a reasonably short time after being launched, for the purpose 
of cleaning and re-coating the bottom. 


4, Tt is recommended that when platcs are one inch and 
above in thickness the edges, as well as the butts, be planed 
before the rivet holes are punched. 


KEEL, STEM, STERN AND PROPELLER POSTS. 


Section 9. 1. The keel, stem, stern, and propeller 
posts are to be either scarphed or welded together, and to 
be in size according to Table 1; if scarphed, the length 
of scarphs to be nine times the thickness given in the Table ; 
and the rivet-holes required in the thin ends of them are to 
be drilled after the scarphs are fitted. 


Where stern-frames are in more than one piece, the 
length of the scarphs should not be less than three times 
the width of the stern-posts, and the breadth one and a half 


times the width of the stern-posts, secured by not less than 
four rows of rivets. 


2. Where Flat Plate Keels are adopted, their breadth 
and thickness are to be as given in Table 17, and where such 
keels are used, intercostal keelson plates, or vertical centre- 
plates, must be fitted close down on the keel-plate, and 
connected to it by double angles of the dimensions given in 
Table 6, riveted all fore and aft to the keel-plate and 
keelson. For flat keel angles in double bottoms see Table 8. 


3. The stem at its lower part is to be the same 
moulding as the keel, and attached to it by a scarph of the 
same length as the keel scarph ; it may be gradually reduced 
from the height of the load-line to its head, where it may be 
three-fourths of the sectional area given in Table 1. 


4. The lower portion of the stern-post forming part of 
the keel in sailing vessels, paddle steamers, and twin screw 
steamers having no aperture for propeller, is to extend 
sufficiently forward for the after end of its scarph to be at 
least once and a half the frame space forward of the stern- 
post, and the stern-post may be reduced from the lower part 
of the 1udder trunk to its head where it may be three- 
fourths of the sectional area given in Table 1. 


5. The lower portion of the stern-frame adjoining the 
keel in single screw vessels is to be tapered fairly into the 
keel, and to extend sufficiently forward for the after end of 
its scarph to be at least twice and a half the frame space 
forward of the propeller-post ; the rudder-post may be 
reduced from the lower part of the rudder trunk to its head, 
where it may be of the size given for stems in Table 1. , 


6. Connection to Transom-plate——The stern-post is 
to be extended sufficiently above the counter to be connected 
to the whole depth of the transom-plate by two vertical 
angles of the thickness of the transom-plate, which is to be 
fitted close against the stern-post. The transom-plate is to 
be of the thickness of the bottom plating at ends, and its 
depth not less than six times the thickness of “ stern-frames 
with apertures.” In screw steamers whose longitudinal 
number is above 16,000 the foremost or propeller post 
should extend sufficiently above the arch of the stern- 
frame to be efficiently connected to plating on the beams, 
and to a deep transom-plate. 


7. In single screw steamers above 350 ft. in length the 
after lengths of shell plating are to be connected to the 
portion of the stern-frame below the boss with three rows 
of rivets. 


RULES FOR STEEL SHIPS. 29 


8. Rudder-braces or gudgeons are to be forged on the 
stern-post, and spaced as given in Table 24. The upper 
gudgeon should be as near as practicable to the rudder 
trunk. The gudgeons are not to be less in depth than 
seven-tenths the diameter of the rudder head, and the 
thickness one-half the diameter of the pintles. 


9. When cast steel stern-frames are fitted they are 
to be tested as described in Section 4. Sketches of the 
proposed castings are to be submitted for the approval of 
the Committee. 


10. Ship forgings which require to be welded may be 
made of specially soft Open Hearth Ingot Steel instead of 
wrought iron, such steel to have a tensile breaking strength 
between the limits of 22 and 26 tons per square inch, with 
an elongation on the standard test piece (Sec. 5, par. 6) of 
not less than 85% for 22 ton steel and 319% for 26 ton 
steel; in no case must the sum of the tensile breaking 
strength and corresponding elongation be less than57, The 
remaining tests and requirements are to be as prescribed 
by Section 5 for ordinary ingot steel. 


RUDDERS. 


Section 10. 1. For the diameters of rudder heads 
see Table 22. 


2. For the scantlings of rudders, coupling bolts, quad- 
rants, tillers, and steering chains, see Tables 28, 24 and 25. 


3. Forged rudder heads, frames, arms, pintles, gudgeons 
and crossheads, and tillers are to be of the best hammered 
iron or steel, but a mixture of iron and steel scrap must 
not be used for such forgings. For quality and testing of 
Ingot Steel Forgings, see Section 5. 


4, When cast steel rudders, steering quadrants, cross- 
heads, tillers, etc., are fitted they are to be tested as 
described in Section 4. 


5. Ship forgings which require to be welded may be 
made of specially soft Open Hearth Ingot Steel instead of 
wrought iron, such steel to have a tensile breaking strength 
between the limits of 22 and 26 tons per square inch, with 
an elongation on the standard test piece (Sec. 5, par. 6) of 
not less than 35% for 22 ton steel and 319% for 26 ton 
steel; in no case must the sum of the tensile breaking 
strength and corresponding elongation be less than 57. ‘The 
remaining tests and requirements are to be as prescribed 
by Section 5 for ordinary ingot steel. 


6. Couplings.—Where rudder heads are coupled the 
dimensions of the bolts and flanges or palms should not be 
less than required by Table 28, and the width of the 
material outside the bolt holes should not be less than two- 
thirds the diameter of the bolts. The nuts are to be in 
proportion to the size of the bolts, and locking plates, split 
pins, or other efficient means are to be adopted to prevent 
them from turning. A key or feather is to be fitted in 
horizontal and vertical couplings. The thickness of the tips 
of the palms of scarphed couplings is to be ‘13 of the 
diameter of the head. (See Sketches on page 123.) 

Where the form of the coupling is modified from that 
contemplated by the Tables the strength is to be equivalent 
to that required by the Rules. 


7. Pintles.—The pintles are to be spaced as given in 
Table 24, and the top pintle should be as near as practicable 
to the rudder trunk. The pintles should be at least the full 
length of the gudgeons, and it is recommended they be made 
independent of the frame. 


8. Double Plate Rudders.—The frame and main piece 
of double plate rudders must be efficiently forged and 
stayed at intervals corresponding with the pintles. The 
main piece is to have a straight taper from below the top 
pintle to the heel where it is to be of the size required by 
Table 24. The sectional area at the top pintle is to be not 
less than that of the rudder head. 


9. Single Plate Rudders.—The main piece of single 
plate rudders is to have a straight taper from below the top 
pintle to the heel where it is to be of the size required by 
Table 24. The sectional area at the top pintle is to be not 
less than that of the rudder head. The arms to be fitted 
alternately on opposite sides of the plate. Fillets to arms 
forged or cast on the main piece are not to havea less radius 
than one-fifth the distance between the arms. Where 
arms are shrunk upon and keyed to the main piece, the latter 
is to be increased 10 per cent. in diameter in way of each 
arm to admit of an efficient key-way being cut. This 
increase in thickness is to be uniform all round the main 
piece, and is to extend above and below each arm for a 
distance equal to the increase in diameter, from which 
points it is to be gradually tapered over a similar distance 
into the normal diameter of the main piece. The thickness 
of the key is to be equal to 10 per cent. of the diameter of 
the main piece, and its breadth equal to twice its thickness. 


10. Rivets —The rivet holes in rudder plates and arms 
are to be countersunk and the rivets are to have full heads 
and points. 
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FRAMES AND REVERSED FRAMES. 
FRAMES. 

Section 11, 1. The frames to be of the dimensions 
set forth in Tables 2, 3 and 5, and to extend from the keel to 
the gunwale. They are to fit closely to the upper edge of 
the keel ; and the after frames should be sufficiently apart 
transversely to admit of sound riveting and workmanship. 
At the extreme ends of the vessel the lower parts of the 
frames opposite to each other are to be lapped and riveted 
together. In raised quarter-decks, bridges, poops, or fore- 
castles, the frames are to extend to their deck stringers 
respectively. 


2, Heel Bars—When the frames are butted on the 
keel they are to have not less than 3 feet lengths of corres- 
ponding angle bars, fitted back to back, to cover and support 
the butts and be attached to the plating for at least three- 
fourths the vessel’s length amidships. Similar pieces of 
angle bar are to be fitted if the frames are butted elsewhere. 


3. The rivet holes to be punched from the faying 
surfaces of the frames, and they are not to be punched 
at the turn of the bilge until the frames are bent to the 
required shape; the holes in the way of the lands of the 
plating are to be drilled or “beared” after the frames are 
faired in place, and the plate edges lined off. 


4, Spacing.—The spacing of the frames from centre to 
centre to range from 20 to 33 inches, according to the size 
of the vessel, and to be as required by Tables 2,3, and 5. The 
spacing amidships should not be exceeded around the stern 
of the vessel at the knuckle. In no case is the frame 
spacing to exceed 27 inches between the collision bulkhead 
and one-fifth the vessel’s length from forward unless the 
frames are doubled to the height of the lowest tier of beams, 
and in the peaks the frame spacing is not to exceed 24 inches. 

When a spacing of frames greater than that provided 
for in the Tables is adopted, the transverse framing, floors, 
inner bottom, beams, outside plating and deck plating, are to 
be proportionately increased. 


5. When the height between deck stringers at the 
sides exceeds 8 feet at any part, additional transverse 
strength at such part must be submitted for approval. 
Where the frames are formed of frames and reversed frames, 
bulb angles, or channel bars without reversed frames, and 
the beams of the lowest tier are widely spaced, the height 
between the widely spaced beams and the deck above is not 
to exceed the depth for framing (qd). Where, however, this 


height exceeds 9 feet, a side stringer, of the same scantlings 
as required to be fitted below is to be fitted midway between 
the widely spaced beams and the deck above, or other 
equivalent strengthening is to be introduced. 


REVERSED ANGLES ON FRAMES. 


6. Reversed angles on floors and frames to be in 
size as per Tables 2, 3, and 5. 


7. Height of Reversed frames.—Where one tier of 
beams, only, is fitted and the depth (qd) is above 7 feet and 
does not exceed 9 feet, the reversed frames are all to extend 
to the upper turn of bilge. 

When the depth (qd) is above 9 feet and does not exceed 
11 feet, the reversed frames are to extend to upper turn of 
‘bilge and side stringer alternately. 

When the depth (d) is above 11 feet and does not 
exceed 13 feet, they are to extend to side stringer and 
upper deck stringer plate alternately. 

When the depth (qd) is above 13 feet and does not 
exceed 27 feet, all the reversed frames are to extend to 
the upper deck stringer plate. 


8. Where more than one tier of beams are fitted in 
steamers, and the height of ’tween decks does not exceed 
8 feet the reversed frames are to extend to the upper deck 
stringer p!ate and deck stringer plate next below alternately. 

Where the height of *tween decks exceeds 8 feet, or 
where an awning or shelter deck or long bridge is fitted, the 
framing in the ‘tween decks or the height to which the 
reversed frames should extend will be specially considered. 


9. When the framing consists of channel bars with 
reversed frames, the latter are to extend to the lower edge of 
the beams at the lowest deck. 


10. Where the beams in the lowest tier are widely 
spaced, the reversed frames are to extend at least to the deck 
above on all frames. 


11. Overlap of Frames upon Reversed frames.— 
Where the frames and reversed frames are connected with 
4 inch rivets the overlap of frame upon reversed frame is 
to be not less than 2} inches. Where } inch rivets are 
used the overlap is to be not less than 3 inches, and where 
% inch rivets are used the overlap is to be not less than 
3} inches. 

12. Double reversed angles are to be fitted on every 
floor, extending from bilge to bilge in the engine and. boiler 
spaces of steam vessels ; and where the longitudinal number 
is above 11,000, they are to extend sufficiently high to 
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admit of the stringer at upper part of bilge being connected 
to them. 

Short double reversed angles are to be fitted on all 
floors in the way of the keelsons, connected by not less 
than three rivets to the floor. 


13. Additional Reversed Frames and Stringers.—In 
vessels where the longitudinal number is above 15,000, 
reversed angles should be fitted to every frame to the height 
of the upper deck, abaft the after peak bulkhead. Where 
such vessels have broad flat counters, a double angle stringer 
should be fitted to the framing in the ’tween decks for a 
reasonable length, connected by plate knees to the transom 
plate; or other additional strengthening applied, as the 
Surveyors may deem necessary. 


14. In top-gallant forecastle of vessels whose longi- 
tudinal number is above 14,000, the alternate reversed 
frames are to extend to the forecastle deck, or other efficient 
means of strengthening the forecastle may be adopted, if 
approved by the Committee, 


FLOOR-PLATES. 


Section 12. 1. The floor-plates to be in size at the 
middle line according to Table 4, excepting in the engine 
space in steam vessels, where they must be *O4 of an inch 
thicker, and in the boiler space ‘10 of an inch thicker. 


2, The floor-plates are to be moulded not less than 
one-half their midship depth at a distance of three-quarters 
the half breadth of the vessel set out from the middle line on 
the run of the frame, and not less at their extreme ends than 
the moulding of the frames; and they are to extend in a 
fair curve well up the bilges, in no case terminating lower 
at the outside of the frame than a perpendicular height 
above the top of keel of twice the midship depth of the 
floor as fitted. In vessels of unusually fine or full form the 
moulding is to be modified to the approval of the Committee. 

The ends of the floors to maintain the height pre- 
scribed for one quarter of the vessel’s length amidships. 
They may then be gradually lowered forward and aft until 
the upper edges of the floor-plates are level (this place to be 
determined by the form of the vessel), from which to the ends 
they are to be gradually increased in depth, so as to efficiently 
connect thesides. 


3. A floor-plate to be fitted and riveted to every frame, 
and to be extended across the middle line, except where a 
vertical centre-plate is adopted, in which case the floor-plates 
are to be efficiently connected to it on each side by double 
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vertical angles of the thickness of the centre plate and with 
flanges not less than 24 inches for $ inch rivets, 3 inches for 
3 inch rivets, and 3} inches for % inch rivets. 


4. When in two lengths.—When floors are made in two 
lengths, the butts are to be riveted in accordance with the 
requirements of Table 21. 


5. Floor-plates to which the bulkheads are attached 
must be deeper than the adjacent floor-plates, to admit of 
the bulkheads being riveted to them above the reversed 
angle bars. 


6. Inthe after peak of steam vessels the floors are to 
extend well above the stern tube, and in vessels of full 
form where the extension of the floor-plate may not be 
practicable, broad cross tie-plates are to be fitted above the 
stern tube, stiffened with angles or flanged on both upper 
and lower edges. Stringer plates are also to be fitted at this 
part connected to the outside plating. The floors and cross- 
tie-plates in the after peak are to be connected to the 
frame angles with rivets spaced not more than five diameters 
apart. 

7. Watercourses are to be formed above the frames 
through all the floor-plates on each side of the middle line, 
also at the lower turn of the bilges in vessels of full form, as 
well as through the vertical centre-plate, and intercostal 
keelsons, when such keelsons are adopted, so as to allow 
water to reach the pumps freely. 


8. Transom-plates are to be fitted and connected to 
the frames, and to the stern-post, so as to efficiently support 
the counter. (See Section 9, paragraph 6.) 


WEB FRAMES. 

Section 13. 1. Web Frames, six frame spaces 
apart, in conjunction with side stringers in hold and 
intermediate transverse frames, may be fitted, if arranged in 
accordance with Table 5 and with the conditions specified 
below (See Sketches on pages 125 to 127) :— 

The depth (d) for regulating the scantlings of web 
frames, and the number of the side stringers required to be 
fitted, is to be taken from the top of the floors to the top 
of the beams of the lowest laid deck at side. 


2. Face angles of the size given in Table 5 are to be 
riveted on the inner edge of the web frames and side 
stringers. 


3. The double angles connecting the stringers to the 
web frames and the angles connecting the stringers and web 
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frames to the outside plating are to be of the thickness of 
the web frames and with flanges— 


4 inches x 4 inches for 1-inch rivets, 


3} ” x 35 ” Fs ” 
3 ” x 3 ” 3 ” 


Where the depth of web frame is above 24 inches, the 
web frames are to be attached to the outside plating by 
double angles or by equivalent single angles double riveted. 
Where the transverse number.is above 111, the stringer 
plates are to be attached to the outside plating with double 
angles for a length of three frame spaces on each side of the 
bulkheads. 


4, Butt straps of the form shown by Sketches on pages 
125 to 127, are to be fitted at the junction of web frames and 
side stringers, and are to be of the scantlings given in Table 5. 


5. The deck beams are to be attached to the web 
frames at their head by bracket knees of the thickness of 
the web frames flanged on their inner edge. The breadth 
and depth of these knees are to be equal to the depth of the 
web frame, and they are to be measured from the lower 
edge of the beam and the inner edge of the web frame. 
The knees are to be double riveted in each arm. 


. 


6. The side stringers are to be supported by a bracket 
knee plate of the same thickness as the stringers fitted 
midway between the web frames when the depth of web 
frame is above 16 inches and does not exceed 18 inches, 
and where this depth is above 18 inches, the brackets are 
to be fitted to alternate frames, 


7. The length of frame extending above a web frame 
is to be of the same strength as the intermediate frames. 


8. In single deck vessels framed with weh frames all 
the reversed frames are to extend to the upper deck stringer 
plate. 


9. Where more than one tier of beams are fitted in 
steamers having web frames and the height of ’tween decks 
does not exceed 8 feet the reversed frames are to extend to 
the upper deck stringer plate and beam stringer plate below, 
alternately. Where the height of ’tween decks in such vessels 
exceeds 8 feet or where a long bridge, awning or shelter 
deck is fitted, the height to which the reversed frames should 
extend or the framing in the ’tween decks will be specially 
considered. 


10. The distance between stringers or between the lowest 
stringer and top of floors at centre in way of single bottoms, 


and top of margin plate in way of double bottoms, is not to 
exceed 8 feet at any part of the vessel. 


KEELSONS. 


Section 14. 1. The scantlings and arrangements 
of keelsons are to be as required by Table 6 and shown by 
Sketches on pages 128 to 130, 


2. When keelsons are formed of vertical plate and 
four angles the broader flanges of the upper angles are to be 
fitted horizontally, and there is to be a rider plate on the top 
of the same thickness as the vertical plate, and one inch 
broader than the sum of the horizontal flanges of the angles. 


3. The bottom angles of keelsons are to be attached 
to the reversed frames and to short double reversed frames 
fitted in way of the keelsons connected by not less than 
three rivets to the floors. When these double reversed frames 
form butt straps for the ordinary reversed frames there should 
be at least three rivets on each side of the butt. 


4, Continuity.—It is recommended that keelsons be 
carried fore and aft continuously through the bulkheads, the 
latter being made watertight around them, and, when such 
parts of the ship are necessarily separated the longitudinal 
strength is to be efficiently maintained to the satisfaction of 
the Surveyors. When keelsons, or other longitudinal 
strengthening, are required for a certain portion of the 
length of a vessel, care should be taken to overlap or properly 
shift the ends of the same so as to avoid any abrupt 
termination of strength. 


5. Butt Connections.—All angle and bulb angle bars 
of keelsons are to be in long lengths, properly shifted, and 
wherever butted, to be connected with angles not less than 
2 feet long, fitted in the throat of them, properly riveted 
to each flange. The thickness of the connecting straps is 
not to be less than the thickness of the angle bars they 
connect. The butts of the plates of keelsons are to be 
properly shifted and riveted as required by Table 21. The 
butts of the vertical plates are to be secured with double butt 
straps, each not less than *14 of an inch thicker than half the 
thickness of the plates they connect, or the butts may 
be overlapped. 


6. All Middle Line Keelsons are to extend as far 
forward and aft as practicable; the rider plates need not, 
however, extend beyond 3 the vessel’s length amidships. 


7. Middle Line Keelsons standing upon floors may 
be formed of double bulb angles when the longitudinal 
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number does not exceed 4,700, when the longitudinal number 
is above 4,700 and does not exceed 26,000 the keelson is to 
be formed of a vertical plate, four angles and rider plate, and 
when the longitudinal number is above 26,000, a foundation 
plate 18 inches by 50 of an inch is to be fitted on the top 
of the floors. 


8. When Flat Plate Keels are adopted, intercostal or 
centre through plate keelsons must be fitted. 


9. Middle Line Keelsons with Intercostal Plates.—— 
The intercostal plates are to be attached to the floors by 
double angles of the thickness of the intercostal plates, and 
with flanges not less than 2} inches for j-inch rivets, 
3 inches for 3-inch rivets, and 3} inches for {-inch rivets. 


10. Centre Through Plate Keelsons—The centre 
through plate is to be of the thickness given in Table 6, 
and a foundation plate not less than 24 inches in width and 
of the same thickness as the centre through plate is to be 
fitted on the top of the floors, and attached to the centre 
girder by continuous angles, or the centre through plate may 
be extended above the top of the floors, and a foundation 
plate fitted on each side not less than 12 inches in width. 
Where the longitudinal number is above 10,000 and not 
exceeding 17,200, double bulb angles of the size given in 
Table 6 are to be fitted above the foundation plates and 
attached to the centre through plate, and where the longitu- 
dinal number is above 17,200, the centre through plate is 
to extend above the floors to the height given on Table 6, 
and in addition to the foundation plates, four angles of 
keelson size are to be fitted with a rider plate of the 
same thickness as the centre through plate. 


11. Side Keelsons are to be fitted with intercostal 
plates attached to the outside plating by angles of the 
thickness of the intercostal plates, and with flanges not less 
than 24 inches for 2-inch rivets, 3 inches for }-inch rivets, 
and 3} inches for §-inch rivets. 


12. When the breadth of the vessel does not exceed 
27 feet, one side keelson is to be fitted on each side 
extending as far forward and aft as practicable. 


13. Where the breadth is above 27 feet and not exceed- 
ing 50 feet two side keelsons are to be fitted on each side 
extending as far forward and aft as practicable. If these 
keelgons are formed of plate, four angles and rider plate, the 
depth of the vertical plate of the keelson nearest the middle 
line may be gradually reduced beyond three-fourths the 
yessel’s length amidships to the breadth of the flanges of the 
lower angles, and the rider plate need not extend beyond the 
three-fourths length. The depth of the vertical plate of 
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the outer side keelson may be similarly reduced beyond 
three-fifths the vessel’s length amidships. 


14, When the breadth is above 50 feet and does not 
exceed 54 feet two side keelsons are to be fitted as required 
in the previous paragraph, and in addition a bilge keelson 
formed of double angles and intercostal plates is to be fitted 
on each side extending as far forward and aft as practicable. 


SIDE STRINGERS. 


Section 15. 1. The number of side stringers is 
to be as required by Tables 2 and 8, and their scantlings 
and construction as given in Table 7, and shown by 
the Sketches on page 124. For side stringers in conjunction 
with web frames see Section 13 and Table 5. 


2. The spacing of side stringers at ends of vessels is 
not to exceed that amidships. 


3. The side stringers are to be formed of continuous 
angles fitted on the inside of the frames, or of the reversed 
frames, and when the depth of framing exceeds 3 inches 
by Table 2 and 4 inches by Table 3, intercostal plates 
are to be fitted, attached to the outside plating by angles 
of the thickness of the intercostal plates, and with flanges 
not less than 2} inches for 3-inch rivets, 3 inches for 
83-inch rivets, 3} inches for -inch rivets, and 4 inches 
for 1-inch rivets. The stringer angles are to be attached 
to each reversed frame, or to angle lugs on the frames 
with at least two rivets, and connected by brackets to the 
transverse watertight bulkheads, as shown by the Sketch 
on page 158. 

4. Butt Connections—The butts of side stringers 
are to be properly shifted and the angle bars are to be 
efficiently strapped at the butts with angles not less than 
2 feet in length. The thickness of the angle straps is not 
to be less than the thickness of the angle bars they connect. 
The intercostal plates are to be in long lengths and strapped 
at the butts. (See Sketch on page 138.) 

5, If it should be desired to omit one or more of the 
side stringers required by this section of the Rules a sketch 
is to be submitted showing the compensation proposed for 
such omission. 


DOUBLE BOTTOMS AND WATER BALLAST TANKS. 


Section 16. 1. Scantlings and attachments.— 
The scantlings and attachments of the various parts 
forming the double bottom are to be as required by Tables 
8 and 9. 
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2. Side keelsons and part double bottoms.—Where 
part double bottoms are fitted the side keelsons are to 
extend into, or scarph the double bottom, not less than three 
spaces of frames, and be connected to the longitudinal 
girders where practicable. Where double bottoms are fitted 
in the fore and after holds and not extended through the 
engine and boiler space, care is to be taken to provide 
against an abrupt termination in the longitudinal strength. 
The girders are either to be carried through the engine and 
boiler space, or connected with longitudinal engine and 
boiler bearers, or otherwise arranged to the satisfaction of 
the Surveyor. 


3. A “Well” to be formed in the engine-room.— 
Where a double bottom extends through the engine and 
boiler space, a “well” should be formed between the engine- 
room after bulkhead and the floor immediately before the 
same, for the drainage of water; or open gutter ways of 
sufficient size should be made in the wings, so as to be 
always accessible. 


4, Side girders.—Side girders in a double bottom are 
to be extended as far forward and aft as accessibility to all 
parts will admit. The girder nearest the middle line is to 
be extended to the collision bulkhead, except where fineness 
-of the form of a vessel renders this unnecessary for the 
efficient stiffening of the bottom plating. 


Where the side girders are spaced more than 6 feet 
apart the watertight floors in double bottom are to be 
stiffened by vertical angles, of the size of the frame angle on 
floor, fitted midway between the girders. 


5. Double reversed frames in machinery space.— 
Double reversed angles are to he fitted on every floor in 
engine space, and on each floor in way of boiler bearers. 
They are to extend in all cases from the middle line to 
beyond the girder next outside the engine seating, 


6. Free passage of air between divisions.—It is of 
importance that ample provision should be made for the free 
passage of air from one division to another, so that it may 
readily find its way to the air pipes. This should be done 
by fitting the liners short, setting down the angle bar from 
the inner bottom wherever necessary, and leaving, otherwise, 
a sufficient number of holes as near to the inner bottom as 
practicable, 


The air pipes should also be sufficient in number and 
size; and, wherever necessary, one should be fitted at each 
end of each tank on both sides of the vessel. 

7. Tank side brackets and angles.—Bracket plates are 
to be fitted outside the double bottom, riveted to the margin 


plate and to every frame all fore and aft, and to extend up 
the bilges to the height given in Table 8. The bracket 
plates are to maintain this height throughout the half length 
of vessel amidships and thence to fore end of double bottom ; 
but abaft the half length amidships the height may be 
gradually reduced to the level of the inner bottom at the 
after end of double bottom. 


§The breadth of the bracket plate at the ship’s side and 
its rivet attachment to the frame angle must, however, in no 
case be less than its breadth and attachment at the margin 
plate. The angle bars connecting outside bracket knees to 
the margin plate are to be fitted on the same side of the 
bracket plates as the corresponding angles connecting the 
floor ends or inside brackets to the margin plate. 


8. Margin plates—The margin plate is to be of the 
depth and thickness required by Tables 8 and 9, and is to 
be efficiently connected to the outside plating and frames of 
the main body of the vessel. The full depth of the margin 
plate is to be maintained throughout the midship three-fifths 
length of the vessel and to the fore part of double bottom, 
but abaft the midship three-fifths length of the vessel the 
depth may be gradually reduced to a depth at the after end 
of 15 per cent. less than the midship depth. 


When gusset plates or other ties are fitted connecting the 
outside bracket knees to the inner bottom, the horizontal 
flanges of the margin plates are to be of sufficient width to 
admit of the gusset plates being efficiently fitted and riveted 
clear of the landing edge of the inner bottom, and the upper 
surface of the reversed frames on top of the outside bracket 
knees should be fair with the top of the inner bottom. 


9. Manholes and covers.—Manholes, with wrought 
iron or steel covers, must be constructed so as to enable the 
inner surfaces of outside and inner bottom plating, the frames, 


floors, girders, and rivets to be thoroughly examined and 


coated when required, and where the manhole covers are 
attached by bolts to the inner bottom plating, doubling plates 
or rims are to be fitted to receive the fastenings of the covers. 


Where the manhole covers in the double bottoms of 
cargo holds, or their fittings, project above the tank top, 
and the ceiling is omitted, they must be protected by fitting 
an angle coaming around each manhole with a hatch either 
of wood or of steel fitted therein. 


Manholes are not to be cut in the centre girder within 
three-fourths the vessel’s length amidships. The manholes 
in the floor plates, side girders, and inner bottom 
plating are to be no larger and not more numerous than 
necessary to render all parts of the double bottom readily 
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accessible, The edges of the manholes should be smooth to 
enable them to be entered with facility. 

10. Workmanship and Testing.—All watertight joints 
are to have the surfaces of steel fitted close to each other and 
caulked, without, as far as practicable, the use of felt, canvas, 
&c. The double bottom is to be caulked and made water- 
tight, and each compartment intended for water ballast. is to 
be tested on completion with a head of water to the height 
of the load water line. 

11. Alternative arrangements.—Any other plan of 
fitting double bottoms than those hereafter referred to may 
be adopted, provided in the first instance it receives the 
approval of the Committee. 


CeLLuLAR Dougie Borroms wirh A Foor PLate 
FITTED AT Every Frame. 

12, Construction—Where double bottoms are con- 
structed with floor plates, lightened with manholes, fitted to 
every frame, and continuous in one length from the middle 
line to the margin plate, intercostal side girders are to be 
fitted between the centre girder and margin plate, in accord- 
ance with the requirements of Table 8, well connected to 
the floors and to the inner and outer bottom plating. 

13. Additional girders in way of engines.—Additional 
intercostal girders are to be fitted in way of the engine 
seating. 

14. Inner bottom plating —The inner bottom plating 
is to be continuous and wrought longitudinally. The butts 
to be shifted well clear of each other and the edges to be 
shifted well clear of the girders. 

15, Outside plating. —The outside plating (except flat 
keel plates and garboard strakes) which is entirely within 
the boundary of a double bottom having floors fitted at 
every frame, and which does not exceed 66 of an inch in 
thickness amidships, may be reduced ‘02 of an inch where 
the plating is *52 of an inch in thickness, ‘04 of an inch 
where the plating is *54 and not more than *64 of an inch in 
thickness, and ‘02 of an inch where the plating is -66 of 
an inch in thickness, but where the plating exceeds °66 of an 
inch in thickness amidships no reduction will be permitted 
in the outside plating. 


CeLLULAR DovusLE Bortoms wirH FLoor PLATES FITTED 
AT ALTERNATE FRAMES. 

16. Construction—Where double bottoms are con- 
structed with floor plates lightened with manholes, fitted to 
alternate frames, side girders are to be fitted in accordance 
with the requirements of Table 8, well connected to the 
floors and to the inner and outer bottom plating. 
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In all cases floor plates are to be fitted under the boiler 
bearers, also to every frame in the engine space and from the 
three-fifths length amidships to the collision bulkhead. 

Where the rule length of vessel exceeds 400 feet, and in 
single-deck vessels which exceed 26 feet moulded depth, the 
double bottom is to be constructed throughout with a floor 
plate at every frame and with longitudinal girders as 
required for that system of construction. 

17. Intermediate frames and reversed frames.—Inter- 
mediate frames and reversed frames of the size given in 
Table 8 are to be fitted for stiffening the outside plating 
and tank top, unless the longitudinal girders are more 
closely spaced than required by the Table, or the inner 
bottom plating be increased ‘04 of an inch in thickness, 
when the intermediate reversed angles may be dispensed 
with, 

18. Bracket plates on intermediate frames.—Bracket 
plates are to be fitted to the centre girder and margin plates 
at the intermediate frames inside the double bottom, and 
where the longitudinal number is above 20,000, the brackets 
are to be of sufficient breadth at the top to take three rivets 
in the vertical flange of the intermediate reversed angles, for 
3ths the vessel’s length amidships. 

19. Stiffeners to Side Girders.—Vertical angles are to 
be riveted to the side girders and attached at their ends, by 
not less than two rivets, to the intermediate frames and 
reversed frames, 

20. Inner bottom plating.—The inner bottom plating 
is to be continuous and wrought longitudinally. The butts 
to be shifted well clear of each other and of the butts of the 
longitudinal girders, and the edges to be shifted well clear of 
the latter. 


FORMED WITH GIRDERS ON TOP OF 
ORDINARY FLOORS. 

21. Construction—Where double bottoms are fitted 
with longitudinal girders extending on top of ordinary floors 
the girders must be spaced not more than 3 feet apart 
with a continuous angle on the upper and lower edges, and 
in addition to be connected by vertical angles on the floors 
and girders. Side intercostal plates need not be fitted in the 
range of double bottom except where the breadth of the 
vessel exceeds 46 feet. 

22. Accessibility —The height of the tank top above 
the floors to be at least sufficient for easy access and examina- 
tion of the inside of tank. 

23. Floor end brackets.—Bracket plates are to be 
fitted inside and outside the double bottom attaching the 
margin plate to every floor plate and frame. 


DousLe Borroms 
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ADDITIONAL STRENGTHENING OF THE FORE 
PART OF THE BOTTOM OF STEAMERS. 


Section 17. 1. Riveting.—The rivets in the plating 
and frames, in the bottom of steamers, forward of the three- 
fifths length, are to be spaced not more ‘than 54 diameters 
apart from centre to centre. 


2. Side girders.—Where a double bottom is constructed 
with a floor at every frame additional intercostal girders of 
one-half the depth of the centre girder are to be fitted for- 
ward of the three-fifths length of the vessel, extending as 
far forward as practicable. 


Where the double bottom is constructed with floors 
at alternate frames amidships and with the floor plates 
fitted to every frame forward of the three-fifths length, 
additional girders need not be fitted provided that the 
ordinary side girders extend as far forward as practicable, 
and provided that the total number of intercostal . girders 
forward of the three-fifths length be not less than would be 
required by the preceding paragraph. 

Where there is no double bottom in the fore part 
. of a steamer, additional intercostal side keelsons are to be 
fitted from the three-fifths length to the Rule position of 
the collision bulkhead. 


3. Double frames.—The frames are to be doubled 
from the three-fifths length forward to the Rule position 
of the collision bulkhead, from margin plate to margin 
plate of double bottoms, or to the turn of bilges where 
double bottoms are not fitted. 


4, Outside plating—The three strakes of outside 
plating next the keel are to have the midship thickness 
maintained forward to the Rule position of the collision 
bulkhead. 


By In vessels with engines fitted aft, whose longi- 


tudinal number does not exceed 10,000, the above additional 
strengthening is to be fitted from the midship half-length 
of the vessel and extended to the Rule position of the collision 
bulkhead ; and in place of the double frames referred to in 
paragraph 3, intermediate frames of the size required for 
peak frames by Table 3 may be fitted midway between the 
floors and extended to the margin plate of double bottom, 
or to the turn of the bilges,as required by that paragraph. 


6. Floor plates or intercostals are not to be flanged in 
the range of the additional strengthening required by this 
Section. 


COASTING VESSELS INTENDED TO LOAD OR 
DISCHARGE WHILE LYING ON THE GROUND. 


Section 18. In the case of small coasting vessels 
intended to load or discharge while lying aground, it is 
recommended that the bottoms be additionally strengthened 
in order to withstand the exceptional stresses to which they 
may be subjected. 


WATERTIGHT BULKHEADS. 


The compulsory application of the Society's amended 
Rules and Tables relating to Watertight Bulkheads was 
suspended on 26th Oclober, 1916, and scantlings and 
arrangements of bulkheads will be approved provided they 
are not of less efficiency than required by the Society’s 
Rules and Tables prior to the amendments adopted in May, 
1915, and the scanilings are determined by the height to 
which the bulkheads are carried, and provided the Society's 
amended Rules for shaft tunnels be adhered to so far as it is 
reasonably practicable to do so. 


Section 19. 1. Peak and Machinery Space Bulk- 
heads.—A watertight collision bulkhead is to be fitted at 
not less than 5 per cent. of the vessel’s length from the fore 
part of the stem at the load waterline. 

An after peak bulkhead and bulkheads dividing the 
machinery space from the cargo and the passenger spaces 
are also to be fitted. In all cases stern tubes should be 
enclosed in watertight spaces. 


2. Additional Bulkheads.—Additional watertight 
bulkheads are to be fitted as follows :— 

In vessels above 285 feet and not exceeding 335 
feet in length, an additional watertight bulkhead is 
to be fitted in the main hold about midway between 
the collision and boiler room bulkheads. 

In vessels above 335 feet and not exceeding 
405 feet two additional watertight bulkheads are to 
be fitted, one in the forward hold and one in the 
after hold. 

In vessels above 405 feet and not exceeding 
470 feet three additional watertight bulkheads are to 
be fitted. 

In vessels above 470 feet and not exceeding 
540 feet four additional watertight bulkheads are to 
be fitted. 

In vessels above 540 feet and not exceeding 
610 feet five additional watertight bulkheads are to 
be fitted. 
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In vessels above 610 feet and not exceeding 
680 feet six additional watertight bulkheads are to 
be fitted. 

Where the machinery is fitted aft in vessels 
above 220 feet and not exceeding 285 feet long, a 
watertight bulkhead is to be fitted about midway 
between the collision bulkhead and the bulkhead at 
the fore end of the engine and boiler space. 

In vessels having cruiser sterns, the length for de- 
termining the number of watertight bulkheads is to be 
measured as required by Section 2 for vessels of this type. 

The bulkheads of Sailing vessels are considered in 
Section 47. 


3. Height of Bulkheads.—The collision bulkhead is 
to extend to the Upper, Awning, or Shelter deck. 


All other bulkheads are to extend to the upper deck, 
except the after peak bulkhead, which subject to the 
approval of the Committee may extend to the first deck 
above the load water line, provided this deck forms a water- 
tight flat from the bulkhead to the stern. 


[In all vessels the machinery openings are to be trunked 
in to the height of the Awning, Shelter or Weather deck. 


In awning or shelter deck vessels, or vessels with a 
continuous superstructure or bridge house, a deep ‘web 
frame or partial bulkhead is to be fitted on each side in the 
*tween decks, over each of the watertight bulkheads which 
extend only to the deck next below the awning or shelter 
deck. Partial bulkheads may be dispensed with if other 
efficient strengthening is provided to the satisfaction of the 
Committee. 

4, Bulkhead Piating.—The plating is to be of not less 
thickness than required by Table 10 ¢. The lowest strake 
is to be at least 36 inches in height measured from the 
tank top, or from the keel in vessels having no double 
bottom, but where there is a double bottom one side of the 
bulkhead only, the lowest strake should extend at least 12 
inches above the double bottom. In all cases the lowest 
strake is to be at least ‘04 inch thicker than required by the 
Table, and in the case of a stokehold or bunker bulkhead 
this strake is to be ‘10 inch thicker than required by the 
Table. Where the bulkhead is at the end of a stokehold 
space the bottom plating of the bulkhead is to extend to a 
height of not less than 24 inches above the stokehold floor. 
Plates in the limber are to be ‘10 inch thicker than required 
by the Table. 

5. Bulkhead stiffeners.—Vertical st'ffeners are to be 
fitted of the size required by Tables 10 and 10 a, spaced 
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30 inches apart (see Sketches on pages 134 to 137), but this 
spacing may be increased up to a maximum amount of 
36 inches provided the stiffeners be correspondingly increased 
in strength and stiffness. 

The lower end of each stiffener is to be attached to the 
shell plating, to the inner bottom plating or to efficient 
horizontal plating. At each deck level which forms the top 
of a system of stiffeners, plating is to be provided of a character 
which will ensure horizontal rigidity inthe bulkhead. In the 
case of hold stiffeners connected to the inner bottom plating the 
lower bracket or its connecting angle is to extend over the floor 
adjacent to the bulkhead, and this should be a solid floor; the 
upper bracket is to be connected to angles which extend over 
the beam space or to the beam adjacent to the bulkhead, or 
other effective means are to be adopted for securing the neces- 
sary structural rigidity at these parts. Where stiffeners are cut 
in way of watertight doors in the lower part of a bulkhead 
the opening is to be suitably framed, and a tapered web 
plate or buttress, stiffened on its edge, is to be fitted at each 
side of the door from the base of the bulkhead to well above 
the door opening. Where stiffeners are not cut, but where 
the space between stiffeners has to be increased on account 
of watertight doors in ’tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be increased in depth and 
strength so as to provide efficiency at this neighbourhood at 
least equal to that of the unpierced bulkhead, without taking 
the door-frame into consideration. The frames of water- 
tight doors are to be well fitted and strongly connected to 
the bulkhead. 

Bulkheads are to be suitably strengthened at the ends of 
deck girders and where subjected to concentrated deck loads. 


6. Collision Bulkheads.—The spacing of the stiffeners 
is not to exceed 24 inches, but the scantlings of stiffeners 
and thickness of plating is to be as required by Tables 10, 
10 a and 106, for stiffeners spaced 30 inches apart. The 
stiffeners may be fitted horizontally instead of vertically, 
provided equivalent strength and stiffness be obtained. 


7. Boundary Angles.—The bulkheads are to be 
attached to the outside plating, decks, and inner bottom by 
single angles not less than *10 inch thicker than the bulk- 
head plating required by the Table. These angles may be 
single riveted except where situated more than 24 feet below 
the top of the bulkhead, when they are to be double riveted. 
The flanges of the angles are to be not less than 3 inches 
for inch rivets, 33 inches for 4 inch rivets, and 4 inches for 
1 inch rivets, where single riveted, and 5 inches for $ inch and 
Z inch rivets, and 6 inches for 1 inch rivets where double 


riveted, as shown in sketches on page 153. 
c2 
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8. Riveting.—The rivets in seams, end connections 
of plating and boundary bars of bulkheads are to be spaced 
not more than 44 diameters centre to centre, except on the 
shell flange of boundary angles where they may be 5 
diameters centre to centre. Where the distance below the 
bulkhead deck is more than 35 feet, the vertical connections 
of plates are to be double riveted. The rivets connecting 
stiffeners to bulkhead plating are to be spaced not more than 
seven diameters centre to centre, and in the case of stiffeners 
having no bracket attachment, they are to be spaced four 
diameters for 15 per cent. of their length from each end. 
In deep water ballast and peak tanks the rivets through the 
frames and outside plating are to be spaced not more than 
5} diameters apart, centre to centre. 


9. Caulking and Watertightness.—All watertight 
bulkheads are to be carefully caulked and their watertight- 
ness tested in accordance with paragraph 16. 


Where frames pass through watertight decks, water- 
tightness is to be maintained by means of caulked angle 
chocks, or by cast steel or cast iron chocks efficiently 
secured and rust jointed. Cast steel or cast iron chocks 
are not to be used at the deck over water ballast tanks. 
A stuffing pox is to be fitted on the after peak bulkhead 
where the screw shaft passes through, and the bulkhead 
plating at this part is to be doubled or increased in 
thickness. 


10. Horizontal Brackets.—Horizontal brackets are to 
be fitted connecting the transverse bulkheads to the side 
stringers, or to the shell plating where side stringers are 
omitted. These brackets are to be fitted two frame spaces 
in length on each side of the bulkhead: and are to be -06 
inch thicker than the Rule thickness of the side stringer 
intercostal plates ; the width of the bracket is not to be less 
than one frame space measured from the inner edge of the 
frame. (See Sketch, page 138.) 


11. Watertight Recesses.—Watertight recesses in 
bulkheads are to be framed and stiffened so as to provide 
equivalent strength and stiffness to that required for water- 
tight bulkheads. 


12. Watertight decks and steps in bulkheads are to 
have beams at every frame intermediate in strength between 
those required for lugged and bracketed stiffeners in Tables 
10 and 104, except where such beams are fitted in short 
lengths bracketed at each end, when they may be of the 
strength required for bracketed stiffeners. 


The horizontal plating is to be ‘04 inch thicker than 
required for bulkheads under the same head from the top of 


the bulkhead or from the upper deck. In obtaining the 
necessary scantlings for beams and plating, account is to be 
taken of the spacing of the beams, and in no case are the 
sizes of these beams and thickness of plating to be less than 
required by Sections 20 and 26 respectively of the Rules. 


The rivet connections of pillars are to be sufficient to 
withstand the load due to water pressure. 

In a cellular double bottom a watertight division is to 
be fitted at or near each bulkhead required by the Rules. 


13. Watertight longitudinal Bulkheads. — Water- 
tight longitudinal bulkheads are to be equal in strength and 
stiffness to transverse bulkheads of the same depth. 

14. Deep Water Ballast Tanks and Peak Tanks.— 
The spacing of the stiffeners on the boundary bulkheads 
of all deep water ballast tanks is not to exceed 24 inches, 
but the thickness of the plating is to be as required by 
Table 10 c for a stiffener spacing of 80 inches. 


The stiffeners are to be of the size required by Tables 
10 and 10 a for stiffeners spaced 30 inches apart, but in this 
case the height above the top of the stiffener is not to be 
taken less than 12 feet. 

The scantlings of beams and plating at the crown of 
the tank are to be obtained in accordance with paragraph 12, 
but the height above the top of stiffener is not to be taken 
less than 12 feet. 

Where frames and reversed frames are cut at the tops 
of peak tanks of ordinary length, they are to be connected 
by brackets of the sizes given in the following table :— 


Transverse Number. ie af Number 
side plating. on 

Above23 snd not 42 15 inches. 4 of 3 inch. 
ie ' oesermene 7 Te ches, rN atte 
9s ae 63 21 s Danse eas 
ase he iG 24 * Grey oats 3s 
aD & 87 27 oe Tea tess 
Oe 7 99 30 a (Beer ere 


Brackets are to be fitted at every frame of the same 
thickness as the frame. Where only the reversed frames 
are cut, and not the frames, the bracket attachments are to 
be fitted to alternate frames. 

The side framing in deep water ballast tanks is to be 
additionally strengthened by means of a web frame fitted at 
about the middle of the length of the tank. 

The boundary angles of the bulkheads are to be double 
riveted except at the deck, where they shall be single riveted. 
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An efficient wash plate is to be fitted at the middle 
line in all deep water ballast tanks and peak tanks. In deep 
tanks the wash plate is to be carried down the boundary 
bulkheads to form a web, and quarter pillars attached to 
an intercostal deck girder are to be fitted on each side of the 
middle line. 


The air pipes are to be sufficient in number and size, 
and their total area should be at least equal to the area of 
the supply pipes. Wherever necessary, an air pipe should 
be fitted at each end of each tank on both sides of the 
vessel, and ample provision should be made for the free 
passage of air from one division to another so that it may 
readily find its way to the air pipes. 

Where it is intended to carry fuel oil in deep tanks 
plans are to be specially submitted. 


15. Shaft Tunnel.—'The stiffeners are to be of the size 
required by Table 10 D, and spaced 36 inches apart. The 
foot of each stiffener is to overlap and be attached to the 
tunnel base angle in all cases. The flat plating is to be of 
the thickness required by Table 10 c for bulkhead plating 
with stiffeners spaced 36 inches apart, and the curved 
plating may be of the thickness required for bulkhead 
plating with stiffeners spaced 80 inches apart. 

The top plating in way of the hatchways is to be not 
less than ‘10 inch thicker than the remaining plates, or‘ to 
be covered with wood not less than 2 inches thick. 


The base angle is to be ‘10 inch thicker than the flat 
tunnel plates and may be single riveted. Riveting and 
caulking is to be as required for bulkheads. 


The tunnel is to be fitted with a watertight sluice door 
on the engine room bulkhead, capable of being closed from 
the upper deck. 

If a pipe tunnel is led through the forward holds, its 
structure is to be the same as that of a shaft tunnel. 


16. Testing.—On completion, ordinary watertight 
bulkheads, deck flats, and tunnels are to be hose tested 
under simultaneous inspection on both sides of the plating. 
The pressure of the water in the hose should be not less 
than 30 Ibs. per square inch. 


Fore and after peak bulkheads are to be tested by 
the peaks being filled with water to the height of the load 
water line. 

Deep water ballast tanks and peak tanks are to be 
tested by a head of water 8 ft. above the top of the tank, 
but not less in any case than to the height of the load water 
line. 


BEAMS. 

Section 20. 1. It is recommended that the round 
up of the beams of all weather decks should be about one 
quarter of an inch per foot of length of beam, except when 
the longitudinal number exceeds 30,000 and at least half the 
length of the top continuous deck is covered by erections. 


2. Form of Beam Section—Beams are to be of the 
form and size given in Tables 11, 12 and 18 (see also 
Sketches, pages 117 to 121), or they may be of other 
approved form of equal strength. 

3. The beams of the various decks, or of tiers of 
beams, are to be placed over each other and, as far as 
practicable, to be fitted to the frames which have reversed 
frames extended to the upper deck. 

4, Beams are to be fitted at every frame :— 

(a) At all watertight flats. 

(b) At upper decks of single deck vessels above 
15 feet in depth. 

(c) At unsheathed upper decks when a complete 
steel deck is required by the Rules, also at un- 
sheathed bridge decks, awning or shelter decks. In 
vessels over 450 feet in length the beams of upper, 
awning or shelter decks are to be fitted at every 
frame whether the plating is sheathed or not. 
Upper decks in way of poops, forecastles, and 
bridges of vessels not exceeding 66 feet in breadth 
may have the beams fitted at alternate frames, 
except for one-tenth the vessel’s length within each 
end of the bridge where they are to be fitted at 
every frame, 

(d) Where no wood deck is laid on a steel or 
iron deck (required by the Rules) at sides of 
hatchways including those of engine and boiler 
room openings. 

Elsewhere deck beams must in no case be spaced more 
than two frame spaces apart, and only when the frame 
spacing does not exceed 27 inches. 


5. Rows of Pillars—The number of rows of pillars is 
to correspond with the requirements of Tables 11 and 12, 
Where the length of the midship beams exceeds 44 ft. not less 
than two rows of pillars are to be fitted, and where the length 
exceeds 60ft. three rows are to be fitted. Where beams are 
at every frame, pillars are to be fitted at alternate beams and 
attached to continuous fore and aft girders under the beams. 
These girders are to be attached to each beam and to the 
bulkheads against which they abut, by short angles. For 
widely spaced pillars and girders at heads of same, see Tables 
15 and 16, and Sketches. 


ivi 
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Where one row of pillars is fitted, the beams at the 
ends of the vessel which do not exceed in length two- 
thirds that of the beam amidships, may be of the sizes 
required by the columns numbered 2 in Tables 11 and 12; 
and beams at ends which do not exceed half the length 
of the beam amidships may be of the‘sizes required by 
columns 3 in Tables 11 and 12. 

Where two rows of pillars are fitted amidships the 
athwartship distance between the rows is to be about one-third 
the breadth of the vessel amidships; the beams at the ends 
which do not exceed two-thirds the length of the beam 
amidships, may be supported by one row of pillars, and be of 
the sizes required by columns 2, and where the lengths of the 
beams at the ends do not exceed half the midship beam 
length the sizes may be as required by columns 3 if supported 
by one row of pillars. 

Where three rows of pillars are fitted amidships, the 
athwartship distances between the rows of pillars is to be 
about one-fourth the breadth of the vessel amidships, and 
the beams throughout are to be of the sizes required for 
peams amidships by columns 3; but where the lengths of 
the beams at the ends do not exceed three-fourths the length 
of the beam amidships, two rows of pillars may be fitted; and 
where the beams at the ends do not exceed half the midship 
beam length, one row of pillars may be fitted. 

6. If beams of bulb angle section are fitted at alternate 
frames in vessels exceeding 34 feet in breadth, a steel or iron 
deck should be fitted on these beams. 

7. The hatch end beams of hatchways above 10 feet 
in length are to be in accordance with Se¢tion 32, paragraph 
4. The sizes of half beams in way of engine and boiler 
openings are to be determined as for half beams in way of 
hatchways. (See Section 32, paragraph 5.) 

8. Passenger decks.—The beams of decks fitted 
exclusively for the accommodation of passengers may be of 
the size given for upper deck beams of the same length. 

9. “Strong” beams in the machinery space of 
steamers are to have double angles on their upper and lower 
edges unless cross tie-plating is fitted on them, in which 
case only single angles need be fitted to the upper and lower 
edges of the beams, 

10. When it is intended to suspend cargoes such as 
chilled beef by hanging them to the beams, the beams and 
beam girders should be of such extra strengch as may be 
required by the Committee, in order to enable them success- 
fully to resist the additional stresses brought upon them by 
this mode of carrying the cargo. 

11. Beam knees and bracket knees.—Where plate 
knees are not fitted, beam knees are to be efficiently welded. 


The depth and thickness of welded knees, and the 
depth, breadth, and thickness of bracket knee plates (sce 
Sketches, page 139) for beams fitted at every frame are to be 
as required by Table 11, and for beams to alternate frames as 
required by Table 12 for the respective decks, except in the 
following cases where the beam knees are to be as required 
by Tables 11 and 12 for upper deck beams of steamers having 
the same midship length of beam and haying one tier of 
beums only :— 

(a) The upper deck beam knees where the beams below 

are widely spaced. 

(6) The beam knees at watertight flats for deep tanks. 

(c) The lower and orlop deck beam kneesof sailing vessels. 


12. In the upper deck of large vessels having no 
decks below, the beams at every frame are to have plate 
bracket knees as follows :— 

Where the depth (d) of the vessel is 

above 23 ft. ,antdoes, 24 ft, the knees are to be 33 x 33 x *DOins. 
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The 42 in. bracket knees are to be stiffened by being flanged 

on the inner edge. 


18. Beam knees are to measure across the throats not 
less than six-tenths of the depths required for the knees. 


14. Riveting of beam knees.—Not more than two 
holes are to be punched in each beam knee before the beam 
is properly adjusted in its position. 

15. The number and size of the rivets in the beam 
knees, or in both arms of bracket plate knees, are to be 
sufficient to ensure the riveted parts being efficiently closed, 
and in no case to be less than given insithe following 
table :— 


awe uke Number Diameter 
BPTH OF : of rivets. | of rivets. 
ovine wim nchese | 4 y of an inch, 
Above 17 and ” 21 ” i) 3 ” 
: ; 5 a 
a eles 3g 24 4, 0 8 ” 
; 28 6 j | 
any | ia ” 8 ” 
. * 7 
” 28 ” ” 32 ” 7 B ” 
eee ee 8 $ ” 
” 36 ” ” 40 ” | 9 $ 2 | 


WIDELY SPACED BEAMS IN HOLD. 
Section 21. i. A tier of beams in hold, such that 
the depth (qd) (Section 2, paragraph 8) may be taken 
between it and the top of floors to determine the scautlings of 
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transverse framing, must have the beams of the size given 
for * strong” hold beams by Table 12, and haying a rider 
plate of at least the breadth and thickness of the beam plate. 

These beams are to be fitted not lower than the middle 
of the depth of the hold and are to be spaced not more than 
24 feet apart. They are to have a broad hold stringer 
plate riveted to the beam ends. The breadth and thickness 
of the stringer plate is to be as given below, and it is to 
be attached to the outside plating with double angles 
35" x 33", and of the thickness of the stringer plate. 

A bulb angle, or equivalent channel, face bar of the size 
given below is to be riveted to the inner edge of the stringer, 
and the stringer is to be supported by brackets at alternate 
frames. See Sketch on page 131. 


DeptH FROM Top or FLoors to Top OF 


L x(B+D)|~ Yet. | Feet. =| Sséeets,— CS 
Above exceeding) Above cation | Above fetter 
21 and 93 23 and 95 25 and ay 
shh exceeding Inches. Inches. Inches, 
18200 ana 26400 60 x °56 64 x °58 68 x 60 
26400 ,, 34800 64x ‘58 68 x *60 72 X°62 
Bulb Face Angle |11 x 84 x *58 | 114 x 385 x 60} 12 x4 x °62 


2. Gusset plates, four frame spaces in length and of a 
breadth equal to one half their length, also of the thickness 
of the stringer plate, are to be fitted connecting the “strong” 
hold beams to the stringer plate; and brackets are to be fitted 
connecting the stringers to the bulkheads. 


PILLARS. 


Section 22. 1. Pillars, where fitted in accordance 
with the requirements of Table 14, may be of steel or iron 
of the sizes given therein. Where widely spaced pillars 
are fitted in accordance with the requirements of Table 15, 
they are to be of steel having a tensile strength of from 28 
to 82 tons per square inch (as per Section 3). If steel of 
from 22 to 27 tons per square inch tensile strength be used 
for widely spaced hollow round pillars, the plates from 
which the pillars are to be made must be increased in 
thickness as shown in the footnote to the Table. Other 
approved forms of pillars than those shown in Table 15 
will be accepted, provided they are of equal strength. The 
number of rows of pillars is to correspond with the require- 
ments of Tables 14-and 15, and Section 20, paragraph 5. 
Where the length of the midship beam exceeds 44 feet, 
not less than two rows of pillars are to be fitted, and where 
the length exceeds 60 feet, three rows are to be fitted, 
Where beams are at every frame, pillars are to be fitted at 


alternate beams and attached to continuous fore and aft 
girders under the deck. 

The girders are to be attached to each beam, and to the 
bulkheads against which they abut, by short angles. For 
widely spaced pillars and girders at heads of same, see 
Tables 15 and 16, and Sketches on pages 140 to 149. 


2, Riveting of pillars—Pillars to beams are to be 
arranged between decks and in the holds so as to form 
continuous ties from the floors to the weather deck beams. 
The heads of pillars are to be fitted close under the beams 
or girders, and the heels are also to be fitted close. 

Where the lengths of pillars do not exceed 18 feet, and 
the diameters do not exceed 4 inches, the ends are to be 
attached by not less than two % inch rivets. Where the 
lengths are above 18 feet and do not exceed 24 feet, or the 
diameters are above 4 inches and do not exceed 5 inches, 
there are to be not less than three rivets in each end of the 
pillars, and where the diameters of the pillars are above 
5 inches, not less than four rivets are to be fitted. 

3. The heels of pillars at inner bottoms are to be fitted 
and riveted to short tee or angle bars, 
~ 4, In way of hatchways and other deck openings, 
the pillars may be spaced four frame spaces apart, provided 
they be increased } an inch in diameter above the sizes 
required for two rows of pillars by Table 14. 

Where the pillars abreast the openings are more widely 
spaced, the sizes of these, as also the sizes of the hatch end 
pillars at the centre line, are to be in accordance with 
Table 15, and the grade number is to be obtained so as 
to take account of the load borne by each pillar. In sach 
cases plans showing the arrangement and scantlings are to 
be submitted for approval. 

5. Pillars under widely spaced hold beams may be 
of the sizes required for pillars of the same length under the 
deck next above the hold beams. 

6. Passenger decks.—If the “second” deck is intended 
exclusively for the accommodation of passengers, the pillars 
between this deck and the floors may be } inch less in 
diameter than required by the Tables; and where the deck 
next below is also intended for passengers exclusively, the 
pillars between this deck and the floors may be } inch less 
than required by the Tables. 

7, Additional Pillaring—Under deck houses, heel 
of bowsprit, windlass, steam winches and capstans, the beans 
are to be additionally pillared. 

8. Where double pillars are fitted for the purpose of 
securing shifting boards, they are not to be less than three- 
fourths the diameter required for single pillars. 


cy | 
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9. When it is intended to suspend cargoes such as 
chilled beef by hanging them to the beams, the pillars beneath 
such beams, and the supports under their heels, are to be of 
such extra strength as may be required by the Committee, in 
order to enable the pillars and the framing beneath them 
successfully to resist the additional stresses brought upon 
them by this mode of carrying the cargo. 

10. Pillars on a shaft tunnel.—If pillars be fitted on 
a shaft tunnel, the tunnel should be strengthened in way of 
them, by doubling plates, angle bars, and a transverse 
vertical plate, or by other efficient means. 


11. Where a non-watertight middle line bulkhead is 
fitted in lieu of a row of pillars, it is not to be less than 4%; 
of an inch in thickness if of iron, or *80 of an inch if 
of steel, and connected at the bottom and to plating on 
the beams by single angles not less than 34" x 8h” x +40", 

The vertical stiffeners are to be spaced not more than 
two frame spaces apart, and they are to be of the sizes 
given in the following Table. Where quarter pillars are 
fitted the size of these stiffeners may be modified subject 
to the approval of the Committee. 


PAZ EEE UNDER UNDER UNDER 
LENGTH OF 
STIFFENER. UPPER DECK. |SECOND DECK,| THIRD DECK. 
Feet. Inches. Inches. Inches. 
not ex- 
Above ceeding 
G6 ma 8) A) 44x38 x'36] 54x38 x'3616 x3 x36 
8, 10/4 /5 x8 x86 6 x3 x-40l Ghx3 x38 
=| . 
2 PEA» = gy Ds 
10 5, 12] 4) 5§x3 x-38 7 xB x42 
12, 14} v|6 x8 x4017 x8 x'86) 8 x3 x42 
14 , 16] ,|6 x38 x‘88) 8 x8 x°40/ 9 x8 x°46 
es SRL ge G 
L615 : 7 x3 x38) 9 x8 x-44/10 x8}x°'50 
18 ,, 20 | 8 x8 x*40/10 x8hx 48/11 x3} x54 
if 
& ede =| = ae ae bd 
20 » 22/8)9 x8 x-42/11 x38}x "50/12 x 3}x 60 
eo < | — 
22 5, 24) 8 | 9h x 34x 50114 x 84 x “56 
———| © — J Belt Sr 
24 ,, 26 : 10 x34x°54/12 x3} x “64 
26 ,, 28] | 11 x3hx°54 
} 
Phaict i 
28 ,, 80] Y |12 34x58 
| 


The stiffeners at the ends of hatchways are to be 
bracketed at top and bottom, and in cases where pillars 
at sides of hatchways are omitted, or are widely spaced, 
these stiffeners will require to be reinforced ; the remainder 
of the stiffeners are to be riveted to the beams and attached 
at the bottom by double riveted lugs. 


12. The beams in the machinery space are to be 
pillared where practicable. Quarter pillars to these beams 
may be dispensed with provided they are supported by 
straight bunker sides or casings not less than *30 of an inch 
vhick, having stiffeners extending from the lowest complete 
tier of beams to the inner bottom and spaced not more than 
two frame spaces apart. The stiffeners may be one inch less 
in depth than would be required for a middle line bulkhead. 
They are to be attached at their heels to the inner bottom by 
double riveted lugs and riveted at their heads to the beams 
and half-beams. 


PLATING. 

Section 23. 1. Thickness.—The thickness of the 
outside plating as given in Tables 17 and 18, for half the 
vessel’s length amidships, is to be maintained for that length, 
and may thence be gradually reduced to the thickness given 
for the extreme ends. 

The three strakes of outside plating next the keel 
are to have the midship thicknesses maintained forward 
to the collision bulkhead. 

In single screw steamers the plates connected to the 
stern frame, and in twin screw steamers the plates connected 
to the “spectacle frame” and to the stern frame must be of 
the thickness required for the same strakes amidships. 
Plates on the “spectacle frame” of twin screw steamers, and 
on the boss of single screw steamers which are to be 
furnaced should be supplied of the thickness required for 


_propeller boss plates in Table 17. The outside plating is to 


be of increased thickness or doubled in way of hawse pipes. 

2. Shift of butts—No butts of outside plating in 
adjoining strakes to be nearer each other than two spaces of 
frames; and the butts of the alternate strakes not to be 
under each other, but shifted not less than one frame space. 

3. The butts of the upper, awning or shelter deck 
stringer plates are in all cases to be shifted not less than two 
frame spaces clear of the butts of the sheerstrakes. 

4. The butts of the strakes next to the keel are to be 
shifted clear of the keel butts, or scarphs, and not to be 
nearer each other on opposite sides of the vessel than two 
frame spaces. 
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5. Fitting and caulking of butts and edges.—All 
flush butts of plating to be planed and fitted close ; all over- 
lapped butts and edges of the plating to be sheared from 
the faying surfaces, or the “ burr” caused by shearing to be 
carefully chipped off, and all outside edges of seams and 
lapped butts of plating are to be either planed or chipped 
fair. The butts and edges to be carefully caulked. 


6. The sheerstrake to extend sufficiently above the 
upper deck beam ends to take at least two rows of rivets 
vertically in the butts above the upper flange of the gunwale 
angle bar. 


7. Breadths of strakes.—The maximum breadths of 
strakes of outside plating for which the butt riveting 


Maximum breadth 
Depth (D) of vessel. of strake of plating. 
Feet. Inches, 
Not exceeding 20 54 
Above 20 ana ,, i. 24 60 
ge. SE renee ois ‘5 28 66 
| a ee a 


If it is proposed to use wider strakes of plating than 
the foregoing, the riveting of the butts is to be specially 
submitted. 


8. Where it is proposed to cut large openings in the 
topside plating, efficient compensation is to be provided to 
the satisfaction of the Committee. 


BuLWARK PLATING AND STANCHIONS. 


9. Steamers. —The stanchions which support the 
bulwarks in steamers are not to be more than 6 feet apart, 
and the stanchions nearest to the ends of a bridge or a long 
poop are not to be more than 5 feet from the bridge or poop 
bulkhead, and to be made additionally strong to the 
satisfaction of the Surveyors. The bulwark plating at these 
parts is to be increased in thickness and supported by 
bracket plates. 


The continuity of strength is to be carefully ensured at 
the break of erections; and gangways, doors, and other 
openings in the bulwark plating are to be kept well clear 
from these breaks. Freeing ports in bulwarks adjacent to 
the extremities of a bridge, or the front of a long poop, are 
to have rounded corners and substantial rims. When 
mooring pipes are fitted in bulwarks the plating in way of 
same must be doubled. 
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BUTT-STRAPS AND EDGE LAPS. 


Section 24. 1. The breadth and thickness of butt- 
straps of outside plating, inner bottom plating, deck stringers, 
plating, floors, keelsons, &c., also the breadths of edge laps of 
the above, and the number of rows of rivets in such butt- 
straps and edge laps, together with the spacing of same, 
are to be.as stated in Tables 19, 20, and 21. 


Linina Pincers. 


2. The space between the plating and the frames to 
have solid filling or lining pieces of iron or steel in one length, 
closely fitted ; to be of the same breadth as the frames. 


RIVETING AND RIVETS. 
(See also Tables 19, 20, and 21.) 

Section 25. 1. Workmanship.—The work is to be 
carefully closed with nut and screw bolts before the riveting 
is commenced. Unfair holes are to be properly rimed out 
and re-countersunk if necessary, and not to be cut with a 
chisel or unduly drifted. The rivets are to be properly 
stayed up so as to completely fill the holes, their heads are 
to be “laid up” close, and the points or outer ends are to 
be left full and are not to be below the surface of the plating. 

The Surveyors are to see that the rivet holes are 
properly formed, and the “ burr” caused by punching must 
be removed before the parts are fitted together for riveting. 

The rivet holes are to be regularly and equally spaced 
and carefully punched from the faying surfaces, opposite 
each other in the adjoining parts, laps, lining pieces, butt- 
straps and frames. The rivet holes in frames at the turn 
of the bilge are not to be punched until the frames are bent 
to the required shape ; the holes in way of the lands of the 
plating are to be drilled or “heared” after the frames are 
faired in place, and the plate edges lined off. 


2. Quality and Testing of Rivets.—Rivets, whether 
of iron or steel, are to be of the best quality, and the 
Surveyors are to test samples of the rivets when delivered in 
the shipyards where they are to be used. 


3. Form of Rivet.—The rivets are to be in diameter as 
required by Tables 19 and 20, and to be increased in 
size under their heads to fill the rivet holes. ‘Those used for 
outside plating are to be of the form shown in Table 20. 


4, Countersinking.—The countersinking of the rivet 
holes is to extend through the whole thickness of the plate 
or angle when the thickness does not exceed *60 of an inch, 
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and when the thickness is above °60 of an inch, the counter- 
sinking is to extend through nine-tenths the thickness of the 
plate. The size of the countersink is to be in accordance 
with the figured dimensions shown in Table 20. 


5, Arrangement of Rivets —The size and spacing of 
the rivets in the various parts of the structure are to be in 
accordance with the requirements of Tables 19, 20, and 21. 
The butts of outside plating, and all double and treble 
riveting, except in the keel, stem and sternpost are to be 
chain riveted. The keel, stem and sternpost, the butts of 
outside plating, deck stringers and tie plates on beams, 
keelsons, stringers, and all longitudinal ties, are to be at 
least double riveted in all vessels. The butts of deck plating 
are to be at least double riveted for half the length 
amidships. The butts and edges of the plating of watertight 
bulkheads may be single riveted, except the seam connecting 
the bulkhead plating to floor plate, which must be double 
riveted. 


6. Number of Rows of Rivets in Seams of Outside 
Plating.—The landing edges of outside plating when above 
*36 of an inch in thickness from the keel to the upper turn of 
bilge, and when aboye *48 of an inch from the upper turn of 
bilge to the gunwale, must be at least double riveted ; below 
these thicknesses the edges may be single riveted. 


Where the side plating is above ‘84 inch in thickness, 
the seams of the same are to be treble riveted for four-fifths 
the vessel’s length amidships. The edges of the sheerstrakes 
are to be double riveted in all cases; except where the side 
plating is above ‘84 of an inch in thickness, when they are 
to be treble riveted. 


The thicker of the two plates is to regulate the size 
of the rivets and the requirements as to double riveting. 
When the plating is of a thickness amidships to require 
she edges to be double riveted, the same is to be continued 
all fore and aft. 

In vessels above 480 feet in length, with side plating 
not more than *84 inch in thickness, the landing edges 
are to be treble riveted for one-fourth of the vessel’s length 
in the fore and after bodies for a* depth of one-third 
the depth of the vessel, the actual position of this treble 
riveting to depend upon the arrangement of shell plating and 
the special design of the vessel; or other equivalent 
strengthening to be afforded. 


Vessels of from 450 feet to 480 feet in length are 
to be additionally riveted at the before mentioned parts 
proportionately to their length, or to have other equivalent 
strengthening. ach case requiring this additional riveting 


of the seams is to be submitted for the approval of the 
OC. mmittee. 

7. Spacing of Rows of Rivets——The breadth of butt 
straps, butt laps and edge laps are to be in accordance with 
the requirements of Tables 19 and 21. The rivets are not: 
to be nearer the butts or edges of the plating, butt straps, 
butt laps, or of any angle bar than a space equal to their 
own diameter. 

In edge riveting the space between any two consecutive 
rows of rivets must not be less than once and a half their 
diameter. 

In butt straps the space between any two rows must 
not be less than twice the diameter of the rivets, and in 
butt laps the space between consecutive rows is not to be 
less than two and a half times the diameter of the rivets. 

8. Doubling Plates——When plates have to be doubled 
the butts of these plates and of the doubling plates are to 
have the butt straps double or treble riveted, as may be 
required by Table 21, and in addition, these doubling plates 
are to be well riveted at the edges and middle of the plates 
between the frames, in addition to the rivets which pass 
through the frames, and the middle of the plates are to be 
riveted up before the edges. 


DECKS. 


Woop Decks. 


Section 26, 1. The flat of decks, if of wood, to 
e of good quality, properly seasoned, free from sap and 
objectionable knots; the thickness to be as follows :— 


‘ At Awning or 
At Upper Shelter hag 
itudi Decks. and at Decks 
sii meres of Erections. | 
Number | 
L x (B + D).| Thickness. | Thickness. | 
Pine. | Teak. | Pine. | Teak. | 
inches, | inches. inches. inches. | 
avove 1200 andre 2400; 2 | — | 2 | — | 
» 2400 ,, 8700) 2% | & 2} | — | 
» 9700 ,, 5200) 8 24 2} _— 
» 5200 ,, 7000; 8} 24 2b) 2 
» 7000 ,, 8800) 8} 3 23 2} 
» 8800 ,, 11800] 33 3 23 2} 
» 11800 ,, 82000} 4 | 3} | 8 24 


The thickness of a wood deck below an upper deck need 
Lot exceed 3} inches. 
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2. Pitch Pine and Yellow Pine.—Pine planks for 
weather decks should not be laid within a period of from 
four to six months (according to their thickness) after being 
cut; and where pitch pine is used for weather decks the 
breadth of the planks should not exceed 5 inches, and the 
period of seasoning should not be less than six months. 


3. Oregon Pine.—Oregon pine of good quality will be 
admitted for decks of vessels, provided it be laid with the 
grain vertical, and the width of planks and period of 
seasoning be as required for pitch pine. 

4, Artificial Seasoning.—The above required periods 
of seasoning will not be necessary in cases where satisfactory 
artificial means of seasoning are adopted. 

5. The Surveyors must ascertain that the requirement 
as to the seasoning has been complied with. 


6. The deck is to be laid and caulked to the satisfaction. 


of the Surveyors. 

7. When gutter waterways are adopted at the upper 
deck, the angle bar forming the inner edge of waterways is 
not to be less in thickness than 
_ cverou *B0 where the thickness of the deck is 4 inches. 

"44 = - », 84 inches. 
“40 94 oh a. pin ueucnes, 


8. Margin Planks.—In sailing vessels, the margin or 
boundary planks of weather decks, adjacent either to the 
gunwale or to the gutter waterway at the gunwale, are to be 
either of Teak or Greenheart. 
vo 9, Fastenings.—When the deck planks are 6 inches 
in width or under, single fastening will be sufficient ; but 
when they are above 6 inches and not exceeding 8 inches in 
width, there must be two bolts in each plank in every beam, 
one of which may be a short screw bolt; and planks 
exceeding 8 inches in width must be double fastened with 
nut and screw bolts. 


woe 10. The upper deck to be fastened by galvanised 
screw bolts with nuts at the under side of the angle bar of 
the beams and tie-plates. The bolts must be properly sunk, 
with oakum and white lead under their heads, and he 
carefully covered over with turned dowels bedded in white 
lead, marine glue, or other suitable composition. 

Pine decks from 2 inches to 3} inches in thickness are 
to be fastened with bolts } inch in diameter, and where the 
decks are from 3} inches to 4 inches in thickness, by bolts 
5 inch in diameter. Teak decks from 2 inches to 2 inches 
in thickness are to be fastened with bolts }inch in 
diameter, and where the decks are from 3 inches to 3} inches 
in thickness, by bolts 3 inch in diameter. 
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11. Pads not to be used.—Where diagonal plates are 
titted on the beams, the deck planks are to be scored over 
the diagonal plates, so as to fit closely on the beams, thereby 
avoiding the use of wood pads. 


STEEL DECKS. 


12. Steel decks are to be fitted as required by 
Tables 17 and 18 of the Rules. 


13. Where the beams at unsheathed iron or steel 
decks required by the Rules are not fitted at every frame 
(see Sec. 20, par. 4), the thickness of the plating is not to be 
less than required by the following Table :— 

Spacing of beams in inches 42 to 44 46 to 54 
Thickness of plating; Steel... “36 “40 
ainidships in inches t Tron a vs 

14, Continuity of Strength—Where a steel or iron 
deck is required by the Rules care should be taken to 
preserve the continuity of strength at all parts where local 
stiffness is unavoidably introduced. If intercostal girders 
are not adopted for the purpose of supporting the beams 
such girders are to be fitted to prevent local straining between 
the coamings of hatchways, engine and boiler room openings, 
deck houses, &c., at the amidship portion of steel or iron 
bridge, awning or shelter, and upper decks as well as of the 
deck next below an awning or shelter deck. They should be 
efficiently connected to the various coamings and casings by 
laps or brackets, or if not in line with these they should be 
made to scarph them by a sufficient distance. 


15. Steel Decks for one-half length.—Where a steel 
deck is prescribed in Table 18 to be fitted for one-half the 
vessel’s length amidships, it is to be maintained the full 
breadth of the vessel for that length and then tapered 
gradually into the stringer plates for one-eighth the vessel’s 
length at each end. 

16. Wood Sheathing.—If a wood flat be laid over an 
iron or steel upper, awning, or shelter deck, the thickness 
of the sheathing need not exceed 3 inches, if of pine, and 
24 inches, if of teak, and it should be efficiently secured 
between the beams to the deck plating. Steel or iron 
decks are not to be reduced in thickness from that given by 
Tables 17 and 18, when sheathed with wood. 

The thickness of a wood flat laid over a steel or iron 
deck below an upper, awning or shelter deck need not exceed 
24 inches. 

Where Owners desire to vse compositions intended as 
substitutes for wood sheathing on steel or iron decks, it is 
recommended that the steel or iron deck be coated with an 
approved insulating material, laid in a thin layer, hardened 
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and carefully examined for flaws and non-adherent patches 
before the wood substitute is applied; that there should not 
be any mechanical connection other than natural adhesion 
between the composition and the insulating material, or 
between the composition and the deck; and that the com- 
position should be laid in sections sufficiently separated to 
allow for expansion, and the joints filled by the insulating 
material used below the composition. 

It is further recommended that such’ compositions 
should not be fitted to weather decks, nor to any parts of 
other decks which may be subject to extreme moisture or 
extreme variations of temperature. 


17. Caulking.—All decks of steel or iron are to be 
caulked, unless sheathed with a properly caulked wooden 
deck. 

18. Deck openings.—Where large openings are cut in 
deck plating, compensation is to be given for the same. 

Where steel or iron decks are fitted as required by the 
Rules the thickness of the plating must be increased so as to 
efficiently maintain the strength of the deck in way of all 
hatchways and engine and boiler openings, and, in addition, 
doubling plates are to be fitted at the corners of all large 
deck openings, or the deck plating increased in thickness 
equivalent to the doubling plate. (See also Section 32, 
‘paragraph 6.) 


19. Iron decks will be admitted in lieu of steel decks, 
provided the thickness of the plating be ten per cent. in 
excess of the thickness required by Tables 17%-and 18 for steel 
decks. 


20. Water Testing.—All upper and weather decks of 
new vessels, of whatever material they are constructed, are, 
when complete, to have their watertightness tested by a hose 
in the presence of the Surveyors, who are to state in their 
First Entry Report the results of such tests. 

All gutterways of new vessels are to be tested by being 
flooded with water, where possible, to ensure water rtightness, 
and the Surveyors are to state in their First = Report 
the results of such tests. 


STRINGERS ON BEAMS. 


Section 27. 1. Stringer plates are to be fitted upon 
the ends of each tier of beams. Those upon the ends of the 
upper, awning or shelter deck beams to be of the breadth and 
thickness given in Table 18, and those upon the ends of deck 
beams below upper, awning or shelter decks to be as given in 
Table 17. Deck stringer plates are to maintain their midship 
breadth and thickness for one-half the vessel’s length 


amidships ; from thence the breadth and thickness may be 
gradually reduced to those given in Tables 17 and 18 for the 
ends of the vessel. In way of a long bridge the upper deck 
stringer plates may be reduced in thickness as shown by 
Table 18. The stringer plates on widely spaced beams in hold 
to be as given in Section 21. 


2. The stringer plates on all deck beams are to be fitted 
home and riveted to the outside plating, all fore and aft, with 
angle bars of the dimensions required by Tables 1% and 18. 
The stringer plates of all decks below the upper, awning or 
shelter decks are to have an additional angle bar of the same 
dimensions fitted inside the reversed frames and extending 
all fore and aft. “For stringer angles on widely spaced hold 


beams see Section 21. 


3. When the frames are extended through the upper 
deck stringer plate to form frames for bridges, poops and 
forecastles, there must be a continuous angle bar, of the size 
given in Table 17, wrought on the upper deck stringer plate 
inside the frames. 


4. The upper deck stringer angle bar is in all cases to 
be fitted on the upper side of the stringer plate. 


5. When gutter waterways are fitted to upper decks in 
vessels having poops or forecastles, the angle bars forming 
the ends cf the gutters are to be welded, and the gutters to 
be carefully caulked. 


TIE-PLATES ON BEAMS. 


Section 28. 1. Where there are no steel decks laid, 
tie-plates are to be fitted on the beams, extending all fore 
and aft upon each side of the hatchways. Upon deck beams 
below the upper deck, on which no deck is laid, double angle 
bars of the sizes given in Table 17 for beam stringer angles, 
placed at middle line or at each side of the hatchways, will be 
admitted in lieu of plate ties. 


2. The tie-plates are to be of the width and thickness 
given in Tables 17 and 18, for half the vessel’s length 
amidships, tapered at the ends to the same thickness as the 
ends of the stringer plates. They are to be well riveted to 
each other and to the beams and stringers. 


HOOKS AND CRUTCHES AND PANTING 
ARRANGEMENTS. 

Section 29. 1. Spacing of stringers at ends.— 
Stringers, where practicable, are to extend all fore and aft, 
and to be efficiently connected at their ends with plates forming 
hooks and crutches of the same thickness as the floor-plates 


RULES FOR STEEL SHIPS. 47 


amidships, and those below the hold beams are to be spaced 
about 4 feet apart. In vessels whose longitudinal number is 
above 18,200, an additional hook or crutch should be fitted 
at the ends of the vessel, between each tier of beams, to the 
satisfaction of the Surveyors. 


2. Beams in peaks.—Tiers of beams are to be fitted 
throughout the depth of peaks, the tiers being spaced not 
more than 8 feet apart. 


3. All vessels to have, in addition, provision made to 
prevent panting, by means of an extra tier or tiers of beams, 
also by bracket knees, and stringer plates, fitted abaft the 
collision bulkhead. 


4. Where a vessel has considerable sheer, additional 
transverse strength in the form of beams or otherwise is to 
be provided, having regard to the form of the vessel. 


5. Panting beams and stringers are to be fitted at the 
after end of vessel where considered necessary by the Surveyors. 
Sketches of panting arrangements are in all cases to be 
submitted for approval. The stringer plates fitted below 
the lowest laid deck at the fore part of the vessel to prevent 
panting are to be worked intercostally between the frames, to 
be riveted to the panting beams, to be connected to every 
frame by a bracket knee, and to be attached to the outside 
plating by double angles, or by single angles with flange 
sufficiently broad to admit of double riveting. 


ENGINE AND BOILER SPACE. 


Section 30. 1. Engine and Boiler bearers—In 
steam vessels care must be taken that the engine and boiler 
bearers are properly constructed, and fitted with efficient 
longitudinal ties. Where the bearers interfere with the 
longitudinal strength of the vessel, they must extend a 
sufficient distance beyond the bulkheads of the engine and 
boiler space to compensate for the same. 

When engines of high power are fitted—Where it 
is intended to fit engines of greater power than in ordinary 
cargo carrying steamers, the engine seating is to be of 
proportionately greater strength, and to be specially adapted 
with this object in view by being connected to the sides of 
the vessel. Other means are, if necessary, to be adopted in 
order to ensure the rigidity and strength necessary to 
withstand the vibration produced in this part of the vessel. 


2. Strengthening in machinery space.—Additional 
strengthening by means of web frames, and “strong” beams, 
or otherwise is to be provided in the machinery space. Plans 
showing the proposed additional strengthening are to be 
submitted for approval. 


3. Clearance between bulkheads and boilers.—Coal 
bunker bulkheads are to be kept well clear of the boilers and 
their uptakes. Where the boiler room bulkhead is recessed 
for a donkey boiler, the recess is to be of a size sufficient to 
give space all round the boiler to admit of its being properly 
attended to. 

In order to afford protection against the heat from the 
boiler, the roof of the recess is to be not less than 4 feet 
clear of the top of the boiler, the space between the bunker 
or hold bulkhead plating and the chimney is to be not less 
than 18 inches, and a baffle plate is to be fixed between 
the chimney and the bulkhead ; other efficient means may be 
provided. Wood lining is to be fitted on the hold side of 
the recess plating with an air space between it and the 
plating. 


4, Tie-beams across recess.—When a recess extending 
above the hold beams is formed in the engine room bulkheads, 
the bulkhead is to be efficiently connected from side to side 
by a tie or bridle beam at about the height of the hold 
beams, strongly riveted to the plating and fitted with efficient 
gusset plates. 


5. Protection of deck under donkey boilers.—Where 
vertical donkey boilers are placed on the decks of vessels, the 
deck underneath them is to be protected by being covered 
with firebrick or cement not less than 2 inches in thickness. 
The deck on which fires may be drawn from any donkey 
boiler is also to be protected by firebrick or cement not less 
than 2 inches in thickness. 


ENGINE AND BOILER OPENINGS. 


Section 81. 1. Framing of openings.—The 
engine and boiler openings of the weather deck of steam 
vessels are to be properly framed for a height of not less than 
18 inches above the deck, the coaming plates to extend to 
the lower edge of the beams, and iron or steel casings 
connected to the coamings should be fitted to a height of 
about 7 feet above the deck. 

In awning or shelter, and part awning deck vessels 
the height of the casing need not exceed 4 feet 6 inches 
above the deck, provided suitable iron covers be fitted, and 
the openings have coamings on the top of the casings not less 
than 9 inches in height. 

The thickness of the casings, where exposed, to be not 
less than that required for the side plating of poops, and to 
be efficiently stiffened by vertical angles spaced 30 inches 
apart, connected to the coaming plates. The thickness of 
the coamings to be ‘06 of an inch more than required for the 
casings. 
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Where the casings are enclosed by a bridge, and efficiently 
protected from the force of the sea, a reduction from the 
above thickness might be admitted, provided in such cases 
a plan showing the proposed arrangement be furnished 
for approval. 


2. Trunk casings.—The engine and boiler openings in 
the ’tween decks of all vessels are also to be enclosed by trunk 
casings efficiently stiffened by angle bars 30 inches apart, 
-and extending to the weather deck beams, to which they are 
to be secured. 


3. Strong iron doors will be allowed in these trunk 
casings, provided their lower parts are at least 18 inches above 
the deck, and efficient arrangements made for their security. 


4. Height of coamings.—When a poop, or bridge, 
covers the engine and boiler space, the coaming of the 
engine and boiler openings should not be less than 2 feet 
above such deck, unless these openings are constructed as 
provided for in the first paragraph of this Section. 


5. The engine and boiler openings should be made as 
small as practicable, and be subdivided by athwartship 
iron divisional bulkheads. The two sides of the casing 
should in all instances be efficiently connected by angle 
beams within them at the upper part. 


6. Skylights and gratings—The engine-room sky- 
lights are to be substantially constructed, and to be 
securely bolted or riveted to the coamings, and where the 
skylight top is not solid, with bull’s eyes fitted in the same, 
efficient deadlights must be provided. The grating openings 
over the stokehold must also be protected by plates, fitted 
with hinges, or otherwise in a manner eeatnouey to the 
Surveyors. 


7. Plating in way of openings.—Where either of 
the openings exceeds 15 feet, or the combined length 
exceeds 30 feet, the beams in way of the same are to be 
plated over from the stringer to the tie-plates, the plating 
extending two beam spaces beyond the opeuings, and tapered 
from thence towards the stringer plate for a distance not less 
than the breadth of the plating required to be fitted. 


8. Where large openings are adjacent to each other, the 
intervening space between the openings is to be plated over. 


9. Steam Trawlers.—In all steam trawlers the deck 
beams should be wholly. plated over in way of the engine 
and boiler casings, and the casings should extend down to 
the underside of the deck beams, and be connected to the 
deck plating with angle bars and to the half beam ends with 
angle Ings. If the casings be not extended down to the 
underside of the beams, they should be attached to the deck 


plating with angles 45" x43" x36," having two rows of 
rivets in each flange. In order to ensure that the scantlings 
and construction of these casings are satisfactory in every 
case, detailed plans of the same should be submitted for 
approval. 

HATCHWAYS. 


Section 32. 1. Height of Coamings. — The 
minimum height of coamings above decks to be as follows :— 
On upper, awning, and raised quarter 

decks where exposed to weather 
On decks of super-\ When within } 
structures (other of the vessel’s 
than awning length from 


24 inches. 


decks) where ex- the stem ... 24 ,, 
posed to the | When aft of the 
weather... above seemed {3) 6 


On decks inside superstructures the 
openings in the latter having no 
means of closing ... Hi * Soe 
On decks *inside 5 serena the 
openings in the latter being closed 
by strong hinged wood doors or 
wooden shifting boards fitted in 
channels or equivalent... ae is 
On decks below the upper or awning disc, or within 
an intact superstructure, the coaming plates 
need not extend above the deck, but in such 
cases an angle coaming should be fitted round 
these hatchways ; all openings in decks are 
required to be framed. 

2. Thickness of Coamings.— 

In hatchways on the upper deck or on superstructure 
decks the side and end coamings are to be not less than 
‘44 of an inch in thickness. 

In hatchways below the upper or awning deck or 


within an intact superstructure the side coamings are 


not to be less than ‘50 of an inch in thickness and if end 
coamings are fitted to these hatchways they may be *40 of 
an inch in thickness. Where the overhead height of ’tween 
decks exceeds 8 feet 6 inches, the side coamings will require 
to be of additional thickness. 

3. Construction of Coamings.—Companions on ex- 
posed decks within a quarter of the vessel’s length from 
the stem, and all hatchway coamings are to be of steel. 
The angles connecting the side and end coamings are to be 
of the thickness of the side coamings. 

Angles connecting coamings and deck plating are to be 
of the thickness of the coamings to which they are attached, 
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and where a wood deck is fitted, the vertical flange is to 
extend half-an-inch above such deck. 

Hatchway coamings which are required by paragraph 1 
of this Section to extend above the deck are to be caulked 
and made watertight, and the angles connecting these 
hatchway coamings to the deck plating are to be welded 
at the corners. 

The side coamings of all hatchways are to extend to the 
lower edge of the hatch end beams; the end coamings of 
exposed hatchways should be carried down below the deck 
and riveted to the hatch end beams. 

Hatchway side coamings, which are 24 inches or more 
in height above the deck and which are above 10 feet in 
length, are to be stiffened by horizontal bulb angles not less 
than 7 inches in depth fitted near their upper edges. Where 
hatchways exceed 10 feet in breadth, the end coamings are 
to be similarly strengthened or be equivalent thereto. Where 
the coamings are above 30 inches in height, additional 
support is to be afforded by fitting brackets or stays from 
the bulb angle to the deck at intervals of not more than 10 
feet. Where the coamings are 36 inches in height and 
above, plans showing the construction are to be submitted 
for approval. 

In hatchways above 10 feet in length the side coamings 
should be strengthened on their lower edge by flanging the 
same under the half beams for a breadth of 6 inches (or 
other equivalent means may be adopted); no additional 
strengthening to the coamings will be required where the 
pillars abreast the hatchways are fitted within 18 inches of 
the coaming and are spaced 4 frame spaces apart. 

Where, however, the pillars are wider spaced, thus 
requiring a girder at their heads as per Table 16, or where 
the line of pillars at sides of hatchways is more than 18 inches 
from the coamings, the coamings will require to be made 
sufficiently strong as a girder to support the deck loads in 
way of the girder, and plans of such cases are to be submitted 
for approval. If this additional stiffening be provided by 
increasing the flange beyond 6 inches, bracket supports are to 
be fitted two frame spaces apart connecting the half beams 
to the flange and coaming ; these brackets should also be 
fitted to other similar types of coaming girders. 


4, Hatch End Beams.—Beams at ends of hatchways 
above 10 feet in length are to be not less than the size 
required by Table 12 for beams to alternate frames for their 
respective decks. 

Where the system of pillaring abreast the hatchways 
is such that the side coamings have been strengthened to 


act as girders and no corner pillars are fitted, the hatch end 
beams will require to be specially considered, and in such 
cases plans are to be submitted for approval. 


5. Half Beams.—The size of the half beains is to 
be determined by the breadth of the deck amidships and by 
the greatest length of unsupported beam abreast the hatch- 
ways, and is to be obtained by interpolation from the sizes 
given in Tables 11 and 12 for beams supported by one, 
two, and three rows of pillars. 

Where half beams are fitted to alternate frames, they 
are to be connected to the coaming plates with double 
angles; half beams fitted to every frame may be con- 
nected to the coaming plates with single angles of not less 
thickness than the side coaming plates. There are to be 
three rivets in each flange of the angles connecting coamings 
to the half beams where the depth of the half beam is 73 
inches to 94 inches and four rivets where the depth is 
10 inches to 12 inches. Where bracket supports are fitted 
in accordance with paragraph 8 above, the angle attaching 
the bracket to the coaming should be carried down for the 
full depth of the coaming. 


6. Construction in way of hatchways. 

Where there are no steel or iron decks, plates are to 
be fitted and riveted to the hatch end beams in order that 
the ends of the wood deck may be properly fastened 
and the side coaming plates are to be connected to plates of 
the thickness required for tie plates. In way of hatchways 
above 16 feet and not exceeding 22 feet in length, the fore 
and aft tie plates are to be double the width of those given 
in Tables 17 and 18 for a length extending two frame spaces 
beyond each end of the hatchway. 

On the upper and awning decks (and deck above if 
fitted) hatchways above 22 feet in length are to have the 
beams abreast the hatchway plated over, the plating to be 
tapered before and abaft to the stringer plate. 

Where steel or iron decks (required by the Rules) 
are fitted, the thickness of the plating must be increased 
so as to efficiently maintain the strength of the deck in 
way of all hatchways or other openings, and, in addition, 
doubling plates are to be fitted round the corners of all 
large deck openings, or the deck plating increased in 
thickness equivalent to the doubling plate. 

Where hatchways exceed 30 feet in length or 20 feet in 
breadth or are of great length and breadth relative to the 
dimensions of the vessel, plans are to be submitted for 
approval showing how it is proposed to provide the 
necessary strengthening in way of same. 


ee 
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The pillaring in way of hatchways is to be in 
accordance with Section 22. 


7. Hatchway beams and fore and afters are to he 
of the sizes given in Table A (see page 51), and are to be 
so spaced that the unsupported length of the hatch covers 
does not exceed 4 feet 6 inches in all hatchways, except in 
the following cases :—(a@) hatchways of a superstructure 
deck (other than an awning deck) where exposed to the 
weather and situated abaft one quarter of the vessel’s 
length from the stem, and () hatchways in spaces fitted 
exclusively for the accommodation of passengers—where 
they may be of the sizes given in Table B (see page 52) 
and so spaced that the unsupported length of hatch covers 
does not exceed 5 feet 6 inches. 

In no case are hatchway beams to be more than’ 
10 feet apart. 

Hatchway beams.—The web plate beams are to be 
stiffened at their upper and lower parts by double angles as 
required by Tables A and B; the angles atthe upper parts are 
to extend to the extreme ends in all cases and are not to be 
recessed to form bearers where fore and afters are fitted. 

The ends of the web plates are to be flushed up on 
each side by doubling plates having the same thickness as 
the angle mountings and at least 7 inches wide. 

Where no fore and afters are fitted, the alternate web 
plates are to extend to the top of the wood hatches. 

Steel fore and afters are to have angle mountings at 
the upper parts as required by Tables A and B, and these 
mountings are to extend to the extrerie ends in all cases. 
Bearing pieces of heavy angle bar are to’ be fitted on the 
lower edge in way of each hatchway beam. which they cross. 

Wood fore and afters are to be of pitch pine, or other 
wood of not less hardness and strength, free from defects 
and are to be cut from the solid wood. Steel shoes at least 
7x°*5 inches are to be fitted at each end of wood fore and 
afters, and plate bearing pieces at least 9 x °5 inches in way 
of each hatchway beam which they cross. 

8. Carriers.—All hatchway beams and fore and afters 
are to be efficiently supported at their ends by steel carriers, 
with a length of bearing of not less than 3 inches; they are 
to be fitted close to the sides and throat of the hatchway 
beams and fore and afters. Where carriers are of angle 
bars they are to be not less than 4 an inch in thickness, and 
those on the side coamings are to be carried down at least to 
the level of the deck. : 

Where fore and afters extend across hatchway beams, 
strong lugs are to be fitted on the beam to keep the fore and 
afters in position, 


OF SHIPPING. 


The bottoms of all carriers are to be solid, or are to be 
efficiently secured by not less than two 4 inch rivets. 


9. Hatch Covers are to be fitted to the hatchways in 
way of all laid decks, they are to be solid, not less than 24 
inches thick, except those on non-exposed hatchways which 
may be of grating of sufficient strength. 


10. Hatch Rests are to be at least 24 inches wide, 
where fore and afters are fitted, and where necessary the 
hatch covers are to be bevelled so as to provide bearing 
surface of not less than that width. Where no fore and 
afters are fitted, the hatch rests on the end coamings are to 
be at least 3 inches wide. 


11. Cleats, Battens, and Tarpaulins.—Cleats not 
more than 2 feet apart centre to centre are to be fitted 
to the coamings of all hatchways on or above the upper 
or awning decks, unless such hatchways are within an 
intact superstructure; the end cleats are to be placed not 
more than 6 inches from the hatchway corners. They are to 
be of strong section at least 2} inches wide and are to be 
riveted by not less than two rivets. 

The battens, wedges, and tarpaulins are to be efficient 
for their purpose and in good condition. 


12. Bunker, Trimming, and Escape Hatchways.— 
The minimum heights of coamings of these hatchways 
are to be inaccordance with paragraph 1, and covers, beams, 
and battening down arrangements as effective as those 
required for cargo hatchways must be fitted. 

If the deck beams in way of these openings are cub 
fore and after coaming plates are to be fitted to take the 
beam ends. . 


13. Flush Bunker Scuttles may be fitted in positions 
which are always accessible on decks inside superstructures, 
when the openings in the latter are closed by strong hinged 
wood doors or wooden shifting boards fitted in channels ; 
they should be made of steel and of the screw down type. 

14. Trunked Hatchways.—Where hatchways are 
trunked through one or more *tween decks and the hatchway 
beams and covers are dispensed with at the intermediate 
decks, the hatchway beams, fore and afters, coamings, and 
deck immediately below the trunk are to be adequately 
strengthened, and in such cases plans are to be submitted 
for approval. 

Where the trunkways are intended to take the place of 
"tween deck pillars in way of the hatch, they are to be of 
steel efficiently stiffened. 
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Table A. 


Wes Prats Beams. 


WITHOUT FORE AND AFTERS, WITH FORE AND AFTERS. 


= Double Angles 


Breadth 


of Spacing Centre to Centre. Spacing Centre to Centre. on Upper and Lower 
Hatchway. ‘ Parts. 
4 ft. 5 ft. 6 ft. 8 ft. 10 ft. 
Inches. Inches. Inches. Inches. Inches. Inches, 
9x "30 10 x 30 11 x °30 12 x 32 14 x 34 3 x3x ‘40 
10 x *30 11 x °30 12 x °32 14 x °B4 17 x °36 38 x3x°40 
11 x °30 12 x °32 14 x °34 17 x °36 20 x °38 3 x3x°42 
12x "32 14 x °34 16 x °36 19 x °38 22 x 38 34 x 8 x °42 
14 x°34 16 x ‘36 18 x 36 21 x °38 25 x *40 4 x3x-44 
15 x 34 18 x ‘36 20 x 38 24 x *40 28 x °42 | 4 x8x-‘44 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the 
middle of the beam. 

The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 

The larger flanges of the mounting angles are to be fitted horizontally. 


CrentrE Fore AND AFTERS. t 


STEEL BULB PLATE. Woop, 
Length = : 
of Spacing of Fore and Afters. Double Angles Spacing of Fore and Afters. 
Fore and After. = on —————————— 
3 ft. 4 ft. 5 ft. Upper Edge. 3 ft. 4 ft. 5 ft. 


Depth. 


| Breadth, Depth. Breadth, De th. | Breadth, 
Inches. Inches. Inches. Inches. Ins. Ins. Ins, Tus. Ins. Ins. 
6 x 86 64 x “Bi 7x38 | 26x2kxB6] 5h] 7 6 7 6k | 7 
a ee = of oe | Ae |——— ie | =" 
7x42 8 x44 9x44 |'2hx2hx-38] 6h} 7 | 7h) 7 | 8 4 
ae Ry | e 
8 x ‘50 94x50 | 11x°5O0 | 24x2$x'40 


STEEL BULB ANGLE. 


Spacing of Fore and Afters. Angle on Spacing of Fore and Afters. 
a “anne Upper Edge = ~- - 
S ft. 4 ft. SoG. of Bulb Angle, 3 ft. 4 ft. 5 ft. 
Depth. | Breadth, “Depth. Breadth. Depth. Breadth, 
Inches, Inches. Inches. Inehes. Ins. Ins. Ins. Ins. Ins. Tns. 
a af F5 5 : l Rl 
6x8 x‘36| 64x34 x°38| 7x 8h x88} 24x25x°86] 55 | 55] 6 6 3s | 6 


7x8} x-42| 8 x38 x44] 9x34x 44] 25 x25 x “38 


8x34 x50] 94x 84x 50/11 x 34x 50 | 25 x 25 x “40 


Depths of fore an afters are measured +0 under side of covers, and the bulb 
to be extended to the top of the wood covers. 


plate of the centre fore and afteris 


= 


Sizes for intermediate lengths and spacing may be obtained by interpolation. — ; ; 
Where the height of tween decks overhead exceeds 8 feet 6 inches these scantlings are to be suitably increased. 


D 


a 2 Ye | 


a 


52 


Breadth 


of 


Hatchway. 


Feet. 
10 


12 
14 
16 
18 
20 
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Table B. 


WEB PLATE BEAMS. 


SS A ere 


WITHOUT FoRE AND AFTERS. WITH oR 
‘ WITHOUT 
FoRE AND 

Spacing centre to centre. APFTERS. 

Feet. Feet. Feet. 
4 5 6 
Inches. Inches. Inches. 
9 x *30 9 x °30 9 x 30 


9x"30 10 x °30 


10 x ‘30 11 x *30 
LEX 860 11 x ‘30 
11 x *30 12'<*382 


12 x "32 13 x *34 


10 x30 
11x °80 
12 x 32 


14 x ‘82 
16 x 84 


WirH Fore AND AFTERs. 


Double Angles on 


11 x°30 
18 x ‘32 
15 x ‘34 
17 x °36 
19 x 38 


CENTRE FORE AND AFTERS. + 


STEEL BULB PLATE. 


Spacing of Fore and Afters. 


oe ie 
Inches, Inches, 
5x84 5} x *B4 
6 x °38 7 x40 
7x44 8 x46 


Feet. 
5 


Inches, 
6 x°'36 
74 x°42 


9 x°50 


SIDE FORE AND AFTERS. 


SS ef sss ssemnninshsssnasgesessusieeenens 


STEEL BuLB ANGLE, 


Spacing of Fore and Afters. 


rg aoe ne. 
Inches. laches. Inches. 
5x3 x34 54 x3 x84 6 x3 x'36 
6x3 x38 7 x8 x40 | 74x38 x42 
7x3x-44 | 8 x3hx'46 | 9 x34hx°50 
1 


—— mes = 


+ Depths of fore and afters are measured to under side of covers, 
extended to the top of the wood covers. 


Sizes for intermediate lengths and spacing may 


Se 


Double Angles 
on 
Upper Edge. 


Inches, 


24 x 2k x 36 
24 x 24 x38 


24x24 x40 


Spacing centre to centre. Upper and 
Feet. Feet. Lower Parts. 
8 10 
Inches. Inches. Inches. 
10 x °30 11 x “32 8 x8x'40 


18 x °34 3 x3x°40 


15 x °34 3 x3 x42 
17 x "36 34x3x "42 
19 x °38 4 x8x°44 


21x38 4 x8x44 


leet. Feet. Feet. 
8 4 5 


Depth, |Breadth. 
Inches, | Inches, 


5 
6 
7 


The depths are measured from top edge of upper mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. F 


Woop. 


Spacing of Fore and Afters. 


Depth. |Breadth.| Depth. |Breadth, 


i di Ok Bacon se 
ly aS he Oe ay 
Tai ste alas ted 


Inches. |Inches. Inches.| Inches, 


rs 
f 
7 


Angle on 
Upper Edge 
of Bulb Angle. 


Inches. 
24x 24 x °36 
24 x 24 x °38 
24 x 2} x “40 


5 
6 


7 


Woop. 


Spacing of Fore and Afters. 


Feet. Feet. Feet. 
8 4 5 


aie ae 
ee 2 ae a 
654) Jee tok 


|| Depth. |Breadth.| Depth. |Breadth.| Depth. |Breadth. 


Inches. | Inches.| Inches. | Inches. | Inches. |Inches 


5 


and the bulb plate of the centre fore and after is to be 


be obtained by interpolation. 
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MASTHOLES. 

Section 34. In way of mast wedging, where iron 
or steel decks are not fitted, plates are to be riveted to 
the beams of not less thickness than is required for stringer 
plates amidships, and of not less width than three times the 
diameter of the mast. In steamers the mast ring is to be 
of plain angle of not less size than the bulb angle frames 
required in peaks. 

VENTILATORS. 

Section 35. 1. Number and Size.—It is recom- 
mended that ventilators, sufficient in number and size, be 
efficiently fitted to upper decks of all vessels. 

2. Ventilator Coamings.—Where exposed to the 
weather the minimum height of coamings to be 36 inches 
on upper, awning and raised quarter decks and on the first 
superstructure deck above the upper deck when within }th 
of vessel’s length from stem. For the remainder of the 
first superstructure deck (excluding awning decks) above 
the upper deck, the minimum height of coaming is to be 
30 inches. 

If ventilator coamings are fitted of a greater height than 
36 inches and are not efficiently supported by adjacent 
structures, they are to be strongly stayed or bracketed to 
the deck. 

Coamings must not be less in thickness than *40 inch, 

A steel ring should be riveted to the outside of the 
coaming to provide a proper bearing for the cowl, and the 
housing should not be less than 15 inches. 

The coamings should be secured to the deck plating by 
angle bars at least *50 inch in thickness. 

Coamings less than 16 inches internal diameter are to 
be attached to the deck by single riveted angles 3} inches 
by 34 inches, with {inch rivets spaced 4 diameters apart 
in each flange, but where the internal diameter is 16 inches 
or above, the coaming is to be attached to the deck by a 5 inch 
by 3} inch angle, the 5 inch flange being horizontal. The 
number of rivets in the horizontal flange of the angle should 
be in accordance with the following table :— 


— 
| Horizontal Flange. 
Internal Diameter No. of Rivets. 
of Ventilator Coaming. 
In Inches. l 
Outer Row. Inner Row. 
| 16 and not exceeding 18 18 9 
18 and not exceeding 20 20 10 
20 22 ip! 
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In cases where a wood deck is fitted the vertical flange 
of the bar must extend at least half an inch above such 
deck. 


3. Stiffening of Deck below Ventilators.—Where 
the thickness of the deck plating is less than *50 inch, a 
doubling plate of a length and breadth not less than twice 
the diameter of the ventilator and not less than *30 inch 
in thickness is to be fitted. Where beams are fitted on 
alternate frames an efficient fore and aft angle bar strongly 
connected to the beams is to be fitted on each side of the 
ventilator opening. 


Where there is no steel or iron deck fitted, a plate of 
breadth twice the diameter of the ventilator and 50 inch 
thick is to be riveted to the deck beams to take the 
coaming angle. 

4, Covers.—All ventilator coamings are to be provided 
with strong plugs and canvas covers or equally efficient 
appliances for closing the openings when the cowls are 
unshipped. : 

5. Scuttles in topsides.—When scuttles are fitted for 
ventilation in the topsides of vessels, strong covers for them 
are to be provided ; these covers to be efliciently fitted, to 
the approval of the Surveyors. 


6. Compensation for cutting side scuttles— Where 
scuttles are fitted in the sheerstrake within three-fifths of the 
vessel’s length amidships, compensation is to be given either 
by an extra thickness in the sheerstrake, doubling plate in 
way of the scuttles, or else by the introduction of strong 
angle bars over them. 


PORTS AND SCUPPERS. 


Section 86. 1. All vessels must be fitted with a 
sufficient number of freeing ports and scuppers, to readily 
discharge any large quantity of water from the upper deck. 
The ports and flaps, where such are adopted, are to be hung 
by strong hinges with yellow metal pins, and the scuppers 
formed in the vertical flange of the upper deck stringer angle 
bar, which is to be increased in depth so as to enclose the 
scuppers ; or any other equally efficient plan may be adopted 


2. Where the bulwark plating and main rail are cut 
through to form a gangway or cargo port, the bulwark stays 
at each end of the port should be of increased strength, to the 
satisfaction of the Surveyors. 

3. A sufficient number of scuppers, with proper pipes 
attached to them, are to be fitted in all ’tween decks below 
upper deck to convey water or leakage to the bilges. 

d 2 
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4, In “Well deck” vessels, the freeing port area in the 
“Well” should be in accordance with the following Table :— 


Length of Bulwarks 
in “ Well,” in feet. 


Freeing Port Area on each 
side, in square feet. 


30 Se WR AS 9°5 
35 of) Wile dee lt: tot 
40 Sp QRROF Kis 10°5 
45 te ele 11-0 
50 FERS, Ns Mg 
55 Paella 2k ope 12°0 
60 CMa Std od, 12°5 


65 and above, one square foot to each 5-t. Jength 
of bulwarks, 


WINDLASS AND HAWSE-PIPES. 


Section 37. 1. The windlass is to be of suitable 
size for the cable, and to be efficiently secured. 


2. The hawse-pipes must be of sufficient size and 
thickness, and the outside flange of proper form to admit of 
an easy lead for the cable to the windlass or capstan. 


CHAIN PLATES. 


Section 88. The chain plates to be in proportion 
to the size of the vessel, and riveted efficiently to the 
outside plating (not bulwark plating), the sheerstrake being 
preferable, 


PUMPING ARRANGEMENTS. 


Section 39. 1. In steam vessels the pumping 
arrangements according to the division of holds, &c., are 
to be as follows :— : 


2. Holds with double bottoms.—In the double bottom 
of each compartment of the holds and of the engine and boiler 
space, a steam pump suction is to be fitted at the middle 
line, and one on each side to clear the tanks of water when 
the vessel has a heavy list. ; 


Where there is considerable rise of floor towards the — 


ends of vessels, the middle line suction only will be required. 
A steam pump suction and a hand pump are also to be fitted 
to each bilge in each hold where there is no well. 

Where there is a well, one or three steam pump suctions 
are to be fitted in the same according as there is considerable 
or little rise of floor, and hand pumps are to be fitted at the 
bilges. 

3. Holds without double bottoms.—Where there is 
considerable rise of floor, one steam pump suction and one 
hand pump are to be fitted in each hold. Where there is 
little rise of floor, two or three steam pump suctions and at 
least one hand pump are to be fitted to each hold. 


4, Engine and boiler space.—Where a double bottom 
extends the whole length of the engine and boiler space, two 
steam pump suctions are to be fitted to the bilge on each 
side. Where there is a well, one steam pump suction should 
be fitted in each bilge and one in the well. Where there is 
no double bottom in the machinery space, centre and wing 
steam pump suctions should be fitted. 


The rose box, or strum, of the bilge injection is to be 
fitted where easily accessible. The main engine bilge pump 
and the donkey pump are to be arranged to draw from all 
compartments, and the donkey pump is to have also a 
separate bilge suction in the engine room, which can be used 
at the same time as the main engine bilge pumps are 
drawing from any other part of the vessel. 


5. Fore and After Peaks.—If the peaks are fitted as 
water ballast tanks, a separate steam pump suction is to be 
led to each. If not used for water ballast, an efficient pump 
is to be fitted in the fore peak. If the after peak is used as 
a ballast tank, no sluice valve or cock is to be fitted to the 
after bulkhead ; but if it is not so used, and if no pump is 
fitted in it, a sluice valve or cock is to be fitted to the after 
bulkhead, to allow water to reach the pumps when required, 


6. Tunnel.—The tunnel well is to be fitted with a 
steam pump suction. 


7, All Hand Pumps are to be capable of being worked 
from the upper or main decks or above the Load Water Line, 
the bottoms of the pump chambers are not to be more 
than 24 feet above the suction rose, and the pumps are to be 
tested by the Surveyors to ensure that water can be pumped 
from the limbers. The sizes of the hand pumps are to be 
not less than those given in the following Table :— 


Hand Pumps in Holds. 
Tonnage under Upper Deck. | Say 
Diameter of Tail 
of Barrel. Pi 
ipe. 
Inches. Inches. 
In vessels not exceeding 500 tons 4 2 
Above 500 tons but not 
exceeding 1,000 ,, 4} 2} 
” 1,000 ” ” 2,000 ” a 24 
» 2,000 tons ... rr Ss 5} 22 
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In lieu of hand pumps in each compartment, an 
approved fly wheel pump may be fitted if it is connected to 
the steam pump bilge suction pipes of these compartments. 


The hand pumps may be dispensed with in vessels which 
have two independent boiler rooms, or a donkey boiler above 
the bulkhead deck, and steam pumps (workable from either 
source of steam) in two separate compartments, connected to 
the suctions. 


8. No Sluice Valve or Cock is to be fitted to the 
collision bulkhead. 


9. No Sluice Valves or Cocks are to be fitted to the 
engine room or other watertight bulkheads unless they are 
arranged so as to be at all times accessible. 


10. When Sluice Valves are fitted, they are to be so 
arranged as to be controlled above the Load Water Line, 
and the rods are to be boxed in to prevent injury. 


11. Sounding Pipes are to be fitted on each side of 
holds and ballast tanks, and a doubling plate is to be fitted 
under each, 


12. Air Pipes are to be fitted to each ballast tank as 
required, 
13. All Cocks and Valves in connection with bilge and 


ballast suction pipes are to be fitted in places where they are 
ab all times accessible. 


14. All Bilge Suction Pipes are to be fitted with strum 
boxes or strainers, so constructed that they can be cleared 
without breaking the joints of the suction pipes. The total 
area of the perforations in the strainers should be not less 
than double that of the cross section of the suction pipe. 


15. The filling pipes for deep tanks which can be 
used for either cargo or ballast must be controlled by valves 
placed in an accessible position, and so arranged that when 
the tank is being used for cargo it will be impossible to fill 
it with water. This result is to be obtained by taking out a 
short bend or wedge piece and fitting blank flanges in its 
place, or in some other way to be submitted to and approved 
by the Committee. 


16. The Pipes for bilge or ballast suctions are to be 
fitted with flanged joints in convenient lengths, so that they 
may be easily disconnected for clearing. In the case of cast 
iron suction pipes, which are not also used as tank filling 
pipes, or which cannot be subjected to sea pressure, spigot 
and faucet joints made with india-rubber rings fitted over 
the spigots might be adopted, except in the case of bilge 


suction pipes passing through ballast tanks, which should be 
fitted with flanged joints. 


17. The Suction Pipes to fore and after peaks, and to 
the tunnel well, should not be less than 2} inches inside 
diameter, except in vessels not exceeding 500 tons under 
deck, in which case they may be made 2 inches. 


18. The Bilge Injection should not be less than two- 
thirds of the diameter of the sea inlet to the circulating 
pump. 


19. The inside diameter of other bilge suction pipes 
should not be less than given in the following Table :— 


TONNAGE UNDER Upper DECK. 


rate Donkey Suction, and 
Hold Centre Suctions. 


no Centre Suctions are fitted, and 

Wing Suctions in Engine Room. 

Wing Suctions in Holds where 
Centre Suctions are also fitted. 


Engine Room Centre Suction, 
Wing Suctions in Holds where 


Sepa: 


Inches. | Inches. | Inches, 
In vessels not exceeding 500 tons "3 
Above 500 tons but not 
exceeding 1,000 ,, | 24 2 2 


» 1,000 , 4 1,500 ,, | 23 23) 2 


oo LO ho ps. ae RE ed Oe 23 | 2h 
» 2,000 , » 98,000 , | 3% 3 23 
»» 3,000 tons 3h | 8h | 23 


In cases where more than one suction to any one com- 
partment are connected to the pumps by a single pipe, this 
pipe should be not less than the size required for the centre 
suction. 


COCKS, VALVES, AND SOIL PIPES. 


Section 40. 1. All head and stern pumps if fitted 
are to be provided with sea-cocks fitted to the outside 
plating to the satisfaction of the Surveyors, and in places 
where they are at all times accessible. 

2. Storm Valves.—Where soil or scupper pipes are 
attached to the outside plating below or near the Load Water 
Line, storm valves are to be fitted in substantial metal castings 
other than cast iron, The lower length of pipe should be of 
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galvanized iron or steel of substantial thickness, not less 
than standard steam pipe quality and thickness, or if of lead 
it must be efficiently cased with zinc. Where passing through 
cargo or bunker spaces the pipes are to be protected by a 
substantial casing, but wood casing is not to be used in coal 
bunkers. 


CEMENT. 

Section 41. 1. The frames and plating of the 
bottom of all vessels to the upper parts of the bilges to be 
thickly and efficiently covered with Portland or other 
approved cement, which may be mixed with sand or other 
suitable substance. Care to be taken to have a proper 
thickness of cement at its termination, and to keep the 
watercourses clear all fore and aft. The whole to be to the 
satisfaction of the Surveyors. 


2. Where asphalt, enamel cement, or similar com- 
positions are to be used, the same must be sanctioned by the 
Owners, and samples are to be submitted for the approval of 
the Committee. 


The condition of such compositions is to be ascertained 
by the Society’s Surveyors biennially, and vessels coated with 
compositions as above described will be distinguished with a 
record of “ Asp.” in the Register Book. 


CEILING. 

Section 42. 1. Close Ceiling. All vessels to be 
closely ceiled from the main keelson to the upper part of the 
bilges, the ceiling to be secured in such a manner as to be 
easily removed. 


2. The ceiling on the floors of vessels not having 
double bottoms should be made in hatches where practicable, 
of convenient sizes, and when not so arranged to be fastened 
to the reversed angle bars or frames in such a manner as to be 
removed when required for the purpose of survey, or for 
cleaning and painting.. 


3. The ceiling on the double bottom of a cargo 
hold may be omitted, except under the hatchways and 
over the timbers at the bilges. If-the ceiling is omitted 
under hatchways the tank top plating is to be increased 
‘08 inch in thickness in way of the hatchways. Where 
the manhole covers in the double bottoms of cargo holds, or 
their fittings, project above the tank top, and the ceiling is 
omitted, they must be protected by fitting an angle coaming 
around each manhole with a hatch either of wood or of steel 
fitted therein. Where the plating is protected with wood 
ceiling it should be 23 inches thick and laid on battens 


1} inches thick, to admit of drainage water passing to the 
wells, or the ceiling may be laid on the top of the inner 
bottom embedded in a substantial covering such as Stockholm 
tar and cement. The ceiling on double bottoms to be re- 
moved when the tanks are required by the Rules to be tested. 


4, Thickness.—The wood ceiling is to be 2 inches 
thick in vessels having a longitudinal number not exceeding 
5,200. In all larger vessels the ceiling is to be 25 inches in 
thickness. 


5. Cargo battens to be fitted from the upper part of 
the bilges upwards, including the ’tween decks of all types 
of vessels, and in permanently enclosed spaces in bridges, 
poops and other deck erections. In spaces exclusively 
intended for carrying coal, cargo battens may be dispensed 
with, y 


6. Vessels not fitted with cargo battens.—In the 
cases of vessels not fitted with cargo battens, the certificate 
of classification will be endorsed “ Cargo battens not fitted,” 
and the same notation will be printed in the Register Book. 


STEERING GEAR. 
(See also Table 25.) 


Section 48. 1. Rudder Stops.—Suitable stops for 
the rudder should be securely fastened to the deck in way of 
the tiller or quadrant tiller. Where a suitable brake is fitted 
to the tiller or quadrant tiller, or where the steering quad- 
rant is geared direct on to the steam steering engine, the 
deck stops may be dispensed with. The stops of the steam 
steering engines should be fitted at a smaller angle of helm 
than the rudder stops, so as to prevent excessive strains 
consequent on a rudder being forced against its stops. 


2. Spare Tiller—YVessels which have not two inde- 
pendent steering gears are to have spare tiller and gear 
ready for use when required. 


3. Independent Means of Steering.—Where combined 
hand and steam steering gear is adopted, and in which beth 
gears depend upon the efficiency of a keyed quadrant or 
tiller, independent means of steering must be provided. 

Steamers above 250 feet in length are to be fitted with 
two independent steering gears, one of which must be a 
steam or other mechanical steering gear, and it is recom- 
mended that the two controlling wheels of the mechanical 
gear should be placed one at the gear and the other one on 
the navigating bridge. 
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4, Protection of Steering Gear—In steamers above 
250 feet in length, not having full poops or awning or 
shelter decks, the after steering wheel and gear are to be 
protected by a substantially constructed iron or steel deck 
house or hood. 


5. Springs or buffers are to be fitted to all steam 
steering gears of steamers. 


6. Steering Chains or Rods.—The diameters of steer- 
ing chains or rods are to be as given in Table 25 for the 
various diameters of rudder heads and the corresponding 
radii of quadrant tillers. Where the radius of quadrant or 
length of tiller adopted differs from that given in the Table, 
the diameter of steering chain is to be calculated from the 
following formula :— ws 

D2 


d = °88/ R 
where d = diameter of chain in inches ; 
D = diameter of rudder head in inches according to 
Table for rudder heads. 
R=radius of quadrant or length of tiller at the 
centre of the chain in inches. 


7. Leads of Steering Chains——Care should be taken’ 


that the leads of the steering chains are made as direct as 
possible, sharp nips or bends being avoided. 


8. The diameters at the centre of the chain of leading 
block sheaves are not to be less than sixteen times that of 
the steering chains, and the pins of the sheaves are not to be 
less than twice the diameter of the chains. 


AWNING OR SHELTER DECK VESSELS AND 
VESSELS WITH PART AWNING DECKS. 


Section 44. 1. In an awning or shelter deck vessel 
the transverse number is to be obtained from measurements 
taken to the deck next below the awning or shelter deck, 
provided the distance between these decks does not exceed 
8 feet. Where the height of ’tween decks exceeds 8 feet 
the measurement 1s to be taken to a point 8 feet below 
the awning or shelter deck, 


2. Freeboard a condition of Class.—It is a condition 
on which an awning or shelter deck, or part awning deck 
vessel is classed in the Society’s Register Book that the 
freeboard assigned shall be marked on the vessel’s sides as 
hereafter described.* The freeboard will also be inserted 
in the certificate of class and recorded in the Register 


* See Notes of Freeboard requirements printed at end of Rules. 


Book. If the vessel proceed to sea with a_ less 
freeboard than that approved by “the Committee, or if the 
freeboard mark be placed higher than the position assigned 
by the Committee, the vessel will be liable to have her class 
expunged from the Register Book. 


3. Forfeiture of Class.—In all such cases, if the vessel 
has for any reason forfeited her class, the freeboard assigned 
as a condition of classification will be omitted in reprinting 
the Register Book, unless the class be previously reinstated. 


4. Notation in Register Book.—Vessels to which this 
Section applies as regards an entire awning or shelter deck 
will be noted in the Register Book thus :—‘* Awng. dk.” 
“ Shelter dk.” Those having a part awning deck will be 
noted “ pt. Awng. dk.” 


_ 5. Deck Erections on Awning or Shelter Deck.— 
When it is intended to fit erections on an awning or shelter 
deck, plans are to be submitted for the consideration of the 
Committee, showing the additional strengthening proposed to 
be fitted. Where a superstructure intended for passenger 
accommodation is to be built upon another superstructure, 
the deck beams above such accommodation are to be plated 
over in way of same. Plans of light superstructures 
intended to be erected upon an upper, awning, shelter, or 
bridge deck are to be submitted for the approval of the 
Committee. 


6. Scantlings and Riveting.—The scantlings of the 
awning or shelter ‘deck plating, side plating and stringer 
plates are to be as required by Table 18. The attachments 
and riveting of the butts, edges, &c., of the awning or shelter 
deck stringer and plating, sheerstrake and side plating are to 
be as required by Tables 19, 20, and 21, at an upper deck. 
The awning or shelter deck stringer angles are to be of the 
size given in Table 18 for upper deck stringer angles. 


7. Framing.—All the frames are‘ to extend to the 
awning or shelter deck stringer plate, and they are to be 
of the sizes given in Tables 2, 3, and 5, but in no case are 
they to be less than 34" x 8" x ‘30 inch. The reverse 
frames are to extend to the height required by Section 11. 


8. Bulkheads and Casings.—The collision bulkhead 
is in all cases to extend to the awning or shelter, or part- 
awning deck, the remaining bulkheads may stop at the deck 
next below, but a deep web frame or partial bulkhead is to be 
fitted on each side in the ’tween decks in continuation of each 
watertight bulkhead fitted below. Engine and boiler room 
hatchways on the deck next below awning or shelter, or part 
awning decks, to be enclosed by steel or iron trunk bulkheads 
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efficiently-strengthened, and extended from that deck to the 
awning or shelter or part-awning deck. (See Section 31, 
paragraphs 1 and 2.) 


9. “Upper” Deck.—The deck below an awning or 
shelter deck, or part-awning deck, is to be laid and caulked. 


10. Deck Stringer to deck below awning or shelter 
deck.—This deck stringer plate is to be fitted and connected 
to the outside plating by angle bars between the frames of 
the size given in Table 17 for upper deck stringer angles in 
way of erections, and in addition, an inner stringer angle 
bar of the same size, passing continuously fore and aft, 
must be fitted inside the frames. The space between this 
angle bar and the outside plating all fore and aft, to be 
filled in and made watertight. 


POOPS, BRIDGES, AND FORECASTLES. 


Section 45. 1. “Short” Deck Erections.—In poops 
and forecastles, also in bridges not exceeding the lengths 
provided for in Table 17, the side plating, deck stringer 
plates and angles, tie plates and deck plating-are to be of the 
scantlings required by that Table. The seams of the side 
plating may be single riveted except at the ends of the 
bridge, where they are to be double riveted for a length of 
about 20 feet. Where the bridge side plating is above -48 
‘inch in thickness the seams are to be double riveted 
throughout the bridge. The butts of the side plating 
should be not less than double riveted. 

2. “Long” Bridges.—W here the length of bridge exceeds 
that provided for in Table 17 the scantlings of the bridge 
side plating, deck plating and stringer plates and angles are 
to beas required by Table18, The attachments and riveting 
of the butts, edges, &c., of the bridge deck stringer 
and plating, sheerstrake and side plating are to be as 
required by Tables 19, 20, and 21. Where the seams of 
the side plating may not be required to be double riveted 
throughout, they must .be double riveted for a length of 
about 20 feet at the ends of the bridge. 


3. Framing.--All frames are to extend to the poop 
bridge, or forecastle stringer plate. Partial bulkheads are to 
be fitted in bridges in way of large deck houses, also in 
continuation of watertight bulkheads fitted below, and at 
such other places as may be considered necessary by the 
Surveyor. 

4. Reversed Frames in Forecastles—In top-gallant 
forecastles of vessels whose longitudinal number is above 


14,000, the alternate reversed frames are to extend to 


the forecastle deck, or other efficient means of strengthening 
the forecastle may be adopted if approved by the Committee, 


5. Beams and Pillars.—The poop, bridge, and forecastle 
beams are to be of the sizes given in Table 12, and placed at 
every alternate frame. Where an iron or steel bridge deck is 
fitted, the beams are to be of thesizes given in Table 11, and. 
placed at every frame unless the iron or steel deck is sheathed 
with wood, in which case the beams may be placed at 
alternate frames, except in vessels over 450 feet in length, 
when the beams are to be fitted at every frame whether the 
plating is sheathed or not. (For diameter of pillars, sce 
Tables 14 and 15.) 


6. Upper Deck Stringer Plate-——The upper deck 
stringer plate in way of the deck erections is to be fitted and 
connected to the sheerstrake by angle bars between the 
frames, of the size given in Table 17, and in addition an 
inner stringer angle bar of the same size passing con- 
tinuously fore and aft must be fitted inside the frames. The 
space between this angle bar and the sheerstrake to be filled 
in and made watertight. 


7. Wood Decks.—The wood decks of these erections are 
to be as stated in Section 26. 


8. Strengthening at ends of Bridges and long Poops. 


.—The upper deck sheerstrake is to be doubled its full 


breadth with plates not less than 20 feet in length and the 
stringer plate doubled or increased in thickness at the ends of 
a bridge. This additional strengthening is also required at 
the fore end of a poop or after end of a forecastle which 
exceeds one-fourth of the vessel’s length. ‘The bulwark 
plating at these parts is to be increased in thickness and 
supported by bracket plates; the freeing ports should have 
rounded corners and substantial rims, and the nearest 
stanchions to the ends of bridge or front of a long poop are 
not to be more than 5 feet from bridge or poop bulkhead and 
to be of additional strength, to the satisfaction of the 


Surveyors. 


9. Superstructures.— Where asuperstructure intended 
for passenger accommodation is to be built upon another 
superstructure, the deck beams above such accommodation 
are to be plated over in way of the same. Plans of light 
superstructures intended to be erected upon an upper, 
awning, shelter, or bridge deck are to be submitted for the 
approval of the Committee. 


10. Vessel’s Proportions.—All vessels having a length 
exczeding 134 depths to the upper deck are to have a 
bridge extending over the midship half length of the vessel 
or such special compensation for extreme proportions as may 
be required by the Committee. 
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11. Poop and Bridge Bulkheads—PBulkheads at the 
fore end of all bridges and poops are to be of the thickness 
required for the side plating of short bridges, but need not 
exceed ‘40 of an inch in thickness, with coaming plates 
‘04 of an inch thicker than the bulkheads. Those erections 
extending over the engine and boiler or other deck openings, 
are to have the bulkheads stiffened with bulb angles of the 
sizes stated in subjoined Table. 


| 
| Breadth Size of Bulb Breadth of Size of Bulb 
| of Ship. | Angle Stiffeners. Ship. Angle Stiffeners. 
| 

Feet. Inches. | Feet. Inches. 
24 5 x 38 x ‘40 | 46 74 x 34 x56 
30 6x 3 x ‘44 50 8 x 35 x64 
36 ed ee WU) 54 84 x 3h x64 
42 7x 8x ‘56 ||58 and above| 9 x 35 x°64 


The stiffeners are to be spaced 30 inches apart, and 
connected both to the coaming plates and to the deck 
plating, or to an athwartship plate on the beams both below 
and above, with a bracket plate to each end of the bulb 
stiffener. Bulkheads at the fore end of poops not extending 
over engine and boiler, or other deck openings, to be 
stiffened with plain angles of the size required for frames 
in the fore and after peaks, spaced 30 inches apart. The 
bulkheads at the ends of all poops, bridges, and forecastles 
are to be placed over a deck beam. 

12. Deck Erections on Small Vessels.—Where it is 
proposed to fit a poop, bridge, or top-gallant forecastle to a 
vessel whose moulded depth does not exceed 15 feet, plans 
showing the proposed additional transverse strengthening 
are to be submitted for the consideration of the Committee. 


RAISED QUARTER-DECKS. 
(See also Sketches on page 146.) 

Section 46, 1. Framing and Side Stringers.— 
The scantlings and arrangements of framing and side stringers 
in the way of a raised quarter-deck must be in accordance 
with the Rules for the increased depth of vessel, having 
regard to the position of the lowest tier of beams, as described 
in Section 2, paragraph 4. 


2. Side Plating and Deck Stringers.—The scantlings of 
raised quarter-deck stringer, sheerstrake and strake below are 
to be as required by the Rules for a vessel of the depth and 
proportions to the raised quarter-deck. 


3. Beams.—The size of beams of raised quarter-decks 
to be regulated as prescribed in Tables 11, 12, and 13. 


4. Strengthening at Break.—The upper deck shcer- 
strake is to be extended for a reasonable distance abaft the 
break and to be doubled or increased in thickness in way of 
the same; except in the case of a raised quarter-deck 
connected to a long bridge, when the raised quarter-deck 
sheerstrake is to be doubled or increased in thickness abt the 
break. he bulwark plates of the raised quarter-deck 
adjoining the bridge side plating are to be increased in 
thickness and the upper deck sheerstrake is to be doubled at 
the front of the bridge. 


5. Butt Connections.—The butts of the deck stringers 
and side plating throughout are to be arranged clear of each 
other and in way of the break the butts of the raised quarter- 
deck sheerstrake and two strakes of plating below the same 
are to be at least treble riveted. The upper deck stringer 
plate is to extend abaft the break about seven frame spaces, 
and the raised quarter-deck stringer plate about four frame 
spaces before the break, and the stringer plates below the 
upper deck are to have a shift of about 16 feet overlap ; the 
bridge stringer also is to extend abaft the break. 


6. Break Bulkhead.—The front or break bulkhead of 
the raised quarter-deck is to be of the thickness of the side 
plating required by Table 17 for short bridges. It is to be 
connected to the raised quarter-deck side plating by double 
angles, and is to be efficiently stiffened. An athwartship 
plate is also to be fitted, which will receive the deck ends, 
and be supported by bracket plates when it is not riveted to 
a beam. When the longitudinal number exceeds 15,000, or 
the vessel is over 134 depths to length at upper deck, the 
break bulkhead is to be not less than four frame spaces abaft 
the after end of the engine room opening. 


7. Overlap of Decks. —In vessels requiring by Table 18 
a steel deck or part steel deck, the upper deck plating is to 
scarph the raised quarter-deck for a length of two to three 
frame spaces, according to the size and proportions of the 
vessel, and the raised quarter-deck side plating is also to be 
doubled at this part for a length of from 18 feet to 20 feet. 
There are to be from four to five diaphragm plates fitted, of 
the thickness of the upper deck plating, connecting the two 
decks. They are to be attached to the decks and bulkhead 
by double angles, and stiffened by an angle on the after edges, 
also they are to be associated with web plates not less than 
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15 inches deep, fitted on the fore side of the bulkhead in the 
way of the same, and efficiently bracketed to the upper and 
bridge deck plating. 

Where the longitudinal number is above 18,200 and 
does not exceed 19,500, the main and raised quarter-decks 
are to be scarphed four frame spaces, and where the longi- 
tudinal number is above 19,500, five frame spaces. The 
webs on the fore side of the break bulkhead are to be not 
less than 18 inches deep. In such vessels the raised quarter- 
deck side plating is to be doubled, commencing at one-fourth 
the length of the vessel from the stern and extending to 
8 feet beyond the break of the raised quarter-deck. 


Vessels which from their size and proportions do not 


require the decks to be scarphed, are to have from four to | 


five bracket knees fitted on each side of the break bulkhead, 
the thickness of which is not to be less than that of the 
upper deck plating. 


SAILING VESSELS. 


Section 4'7.—The foregoing requirements for steamers 
are also applicable to sailing vessels except as regards the 
following particulars :— 


1. All the reversed frames are to extend to the upper 
deck in sailing vessels having more than one tier of beams. 


2. Sailing vessels above 20 ft. and not exceeding 33 ft. 
moulded depth are to have at least one tier of beams, spaced 
not more than two frame spaces apart, below the wpper deck. 

3. Sailing vessels above 22 ft. and ‘not exceeding 27 ft. 
moulded depth are to have a deep web frame, of the 
breadth. and thickness of the stringer plate at second deck, 
fitted in way of each mast and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck stringer plate. 


4. Where the moulded depth is above 27 ft. and does 
not exceed 33 ft., instead of the deep web frames prescribed 
in the preceding paragraph, partial bulkheads, as shown by 
the Sketch on page 147, are to be fitted in way of each mast, 


5. Where a system of web frames as required by 
Section 13 is adopted, the web frames are to extend in all 
cases to the upper deck. Where the moulded depth is above 
22 ft. and does not exceed 27 ft., the web frames in way of 
the rigging of each mast are to be spaced not more than 
4 frame spaces apart. Where, however, the moulded depth 
exceeds 27 feet, partial bulkheads are to be fitted as required 
by paragraph 4 of this section, when the web frames in way 
of the rigging may be of the ordinary spacing. 


6. Panting Arrangements.—The stringer plates on all 
tiers of panting beams are to be of the breadth and thickness 
required by Table 17 for the second deck stringer plates at 
ends, and are to extend abaft the collision bulkhead for a 
length of not less than one-fourth the midship breadth of 
the vessel, attached to the outside plating and efficiently 
supported by brackets at alternate frames. 

Sketches of panting arrangements are in all cases to be 
submitted for approval. 

In sailing vessels above 20 ft. moulded depth panting 
beams and stringers are to befitted at the after end. 


7. Where the length of the midship beam does not 
exceed 30 feet, the upper and lower deck beams are to be 
1 inch deeper than given in Tables 11 and 12 for upper deck 
beams of the same length in steamers where one tier of 
beams only is fitted; and where the length is above 


.30 feet, the upper, lower and orlop deck beams are to be 


one inch deeper than given in the Tables. The depths 
of the beam knees are to be correspondingly increased. 

8. Where plate knees are not fitted the beam knees are 
to be “ turned.” 


9. Outside Plating.— The outside or overlapping 
strakes of plating for one quarter the length at the fore end 
should be reduced not more than ‘06 of an inch from the 
midship thickness. Where the longitudinal number does not 
exceed 11,000 the sheerstrake is to be increased ‘06 of an 
inch in thickness, and where the longitudinal number is 
above 11,000 it is to be increased *10 of an inch in thickness, 
in each case for jths the vessel’s length amidships. In 
addition, when the longitudinal number is aoove 13,000, 
three strakes of plating at the bilges are to be increased ‘06 
of an inch in thickness throughout. When the longitudinal 
number is above 17,000, the strake of plating in way of 
the beams to’ second deck is to be increased ‘06 of an inch 
in thickness for one-half the vessel’s length amidships. 


10. In sailing vessels only the foremost or collision 
bulkhead will be required, and it is to be placed at not 
less than one-half the vessel’s midship breadth abaft the 
fore part of the stem at the lower deck. 


11. Diagonal tie plates are to be fitted on the beams 
of all sailing vessels in way of the masts at the deck on which 
they are wedged; and, in addition, where the longitudinal 
number is above 11,000 diagonal tie plates are to be fitted 
all fore and aft on the upper deck. Where diagonal 
tie plates cross each other, or the fore and aft tie plates 
between the beams, and a deck is to be laid thereon, one 
set of tie plates must be set down in way of the crossing, so 
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as to leave one thickness only projecting above the beams. 
The diagonal tie plates are to be of the width and thickuess 
given in Tables 17 and 18. They are to be well riveted 
to each other and to the beams and stringers. 


12. Bulwark Stanchions.—The stanchions which 
support the bulwarks are not to be more than 5 ft. apart. 
Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receive the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel 
of each stanchion is to be attached by not less than 
four 7 in. bolts, tapped through the stringer plate and 
secured with a nut and grommet. Their size may be 
from 12 in. to 2 in. in diameter, regulated by the length 
of the stanchion and the size of the vessel. Other forms 
of stanchion may be adopted, provided they be submitted 
for approval. 

18. The mast rings in sailing vessels are to be formed 
of bulb angle of the size required by the Tables for frames 
in fore and after peaks. 


14. The chain plates, rigging, &c., are to be in 
accordance with the requirements of Table 28. 


15. Hand pumps only are required to be fitted to 
sailing vessels, and they are not to be of less size than 
required by Section 39, paragraph 7. 


VESSELS NOT BUILT UNDER SURVEY. 


Section 48. 1. In cases of vessels nob surveyed 
while building, for which a character may be required, 
application must be made to the Committee in writing, and 
such drawings, with scantlings of the vessel marked thereon, 
as may be obtainable, should be furnished, also particulars 
of the testing of the steel used in the construction of 
the vessel. The Committee will then direct a special 
examination to be made by two Surveyors of the Society 
(one of whom shall be an exclusive officer), for which 
purpose the vessel is to be placed on high blocks in a dry 
dock or on ways; the hold to be cleared and proper stages 
made; the rivets and plating of keel, and flat of bottom, 
thoroughly examined ; the close ceiling in the hold to be 
removed where deemed necessary, but in no case less than 
required for Special Survey No. 2. The coal bunkers of 
steam vessels to be cleared; the whole of the frames, 
stringers, hooks, floor-plates, keelsons, engine and boiler 
bearers, ends of beams, water-tight bulkheads, rivets, and 
inner surface of the plating exposed to view ; all oxidation 


to be removed by being cut or beaten off the several parts 
above named, also from the outside plating, rivets, keel, 
stem, stern-post, and rudder. 

In cases where the inner surface of the bottom plating 
is coated with cement or asphalt, if the coating be carefully 
inspected, and tested by beating or chipping and found sound 
and adhering satisfactorily to the steel, its removal may be 
dispensed with, provided that upon the removal of a portion, 
the plating, frames, and rivets under it be found in 
satisfactory condition. 

2. When the vessel is so prepared, the Surveyors are to 
ascertain the scantlings of the various parts, and verify the 
particulars given on the drawings furnished, drilling the 
shell plating where deemed necessary for this purpose. A 
few rivets are to be removed from various parts to ascertain 
their quality and the character of the countersinking and 
workmanship. A full report is to be made on a first entry 
report form for the informativa of the Committee, who will 
then assign the vessel such character as the facts may appear 
to them to warrant. 


3. In addition to the above, if the age of the vessel be 
ten years or upwards, the requirements of the Special Survey 
No. 8 are to be complied with. ‘The periodical surveys are 
subsequently to be held as in the case of vessels built under 
survey. 

4, In steam vessels the Engines and Boilers are to be 
opened out for Survey, at least to the extent required for 
the Special Surveys Nos. 1, 2, and 8. The Screw Shaft is 
to be drawn and examined. The arrangements of sea cocks, 
bilge suctions, valves, &c., are to be made to conform to the 
requirements of the Rules, and the working pressure of the 
boilers is to be determined from their actual scantlings in 
accordance with the Rules for the construction of boilers 
and particulars should be furnished respecting the testing of 
the steel. 


RULES FOR THE BURNING AND CARRYING 
OF OIL FUEL. 

Section 49. 1. In vessels fitted for burning oil 
fuel, and having the Society’s classification, the following 
records will be made in the Register Book :—* Fitted 
for oil fuel F.P. above 150° F.” in cases in which approval 
has been given for the use of high flash point oil only; 
and “Fitted for low flash oil fuel,” in cases in which the 
approval covers the use of oil with low flash point. 

2, The following arrangements are applicable only to 
the case of oil fuel, the flash point of which, as determined 
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by Abel’s close test, does not fall below 150° Fahrenheit 
For oil fuel with a lower flash point the arrangements must 
be submitted for special consideration. 

3. Oil fuel, the flash point of which by .Abel’s close 
test does not fall below 150° Fahrenheit, may be carried in 
ordinary cellular double bottoms either under engines or 
boilers or under ordinary cargo holds, also in peak tanks or 
in deep tanks or in oil bunkers specially constructed for the 
purpose. 

4, Cellular double bottoms when fitted for oil fuel are 
to have oil-tight centre line divisions and the lengths of 
these compartments are to be submitted for approval. 

5. Peak tanks, deep tanks, bunkers specially con- 
structed for oil fuel, and settling and other service tanks 
must be fitted with bulkhead sub-divisions or wash plates 
to the Committee’s satisfaction and be strengthened so as 
to efficiently withstand the stresses brought upon them 
when only partly filled and in a seaway. ‘The riveting of 
these spaces is to be as required by the Rules in the cases 
of vessels carrying petroleum in bulk and the scantlings and 
arrangements must be to the Committee’s satisfaction. 

6. All compartments intended for carrying oil fuel must 
be tested by a head of water extending to the top of the 
‘filling pipes or 12 feet above the highest point of the 
compartment, or the load water line, whichever of these 
is the greatest. 


7. Each compartment must be fitted with an air pipe 
to be always open, discharging above the upper deck. It 
is recommended that all double bottom compartments used 
for oil fuel should have suitable holes and doors of approved 
design fitted in the outer bottom plating. 


8. Efficient means must be provided by wells or gutter- 
ways, and sparring or lining, to prevent any leakage from 
any of the oil fuel compartments from coming into contact 
with cargo or coal, and to ensure that any such leakage shall 
- have free drainage into the limbers or wells.’ 

9. If double bottoms under holds are used for carrying 
oil fuel, the ceiling must be laid on transverse battens, 
leaving at least 2 inches air space between the ceiling and 
tank top, and permitting free drainage from the tank top 
into the limbers. 

10. The pumping arrangements of the oil fuel compart- 
ments must be absolutely distinct from those of other parts 
of the vessel, and must be submitted for approval. 

All oil fuel suction pipes and all bilge or ballast pipes 
passing through oil fuel tanks or oil bunkers are to be made 
of iron or steel. 


11. If it is intended to carry sometimes oil fuel and 
sometimes water ballast in any of the compartments, the 
valves or cocks connecting the suction pipes to these 
compartments with the ballast donkey pump and_ those 
connecting them with the oil fuel pump must be so arranged 
that the oil may be pumped from any one compartment 
by the oil fuel pump at the same time as the ballast donkey 
is being used on any other compartment. 


12. All oil fuel suction pipes should have valves or 
cocks fitted at the bulkheads where they enter the machinery 
space, capable of being worked both from this space and 
from the deck outside the fidley and engine room casings. 
Valves or cocks similarly worked are to be fitted to all 
pipes leading from the settling or other tanks. 


13. Oil fuel pipes should, where practicable, be placed 
above the stokehold and engine room plates, and where 
they are always visible. 


14, No wood fittings or bearers are to be fitted in the 
stokehold spaces, 


15. Where oil fuel compartments are at the sides of, or 
above, or below the boilers, special insulation is to be fitted 
where necessary to protect them from the heat of the boilers, 
smoke boxes, casings, &c. 


16. Water service pipes and hoses are to be fitted so 
that the stokehold plates can at any time be flushed with 
sea water into the bilges. 


17. If the oil fuel is sprayed by steam, means are to 
be provided to make up for the fresh water used for 
this purpose. 


18. If the oil fuel is heated by a steam coil the 
condensed water should not be taken directly to the con- 
densers, but should be led into a tank or an open funnel 
mouth and thence led to the hot well or feed tank. 


- EQUIPMENT. 
Section 50. 1. All vessels having masts, spars 
rigging, and sails shall be required to have them maintained 
in good order. 


2. Every ship is to be provided with anchors, cables, 
&c., of approved quality, tested at a public machine recog- 
nised by the Committee, in number and length as set forth 
in Tables 30 and 81. 


3. To entitle vessels classed A “‘ For Channel Purposes ” 
to the Figure 1, the equipment of Anchors and Chain Cables, 
&c., should be as required by Table 31, with the exception 
that not more than two bower anchors and one stream anchor 
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need be supplied. The first bower anchor should be of the 
full weight required by the Table, and the second bower may 
be 15 per cent. lighter. This rule, however, applies only to 
vessels intended for short passages. 

4. In vessels classed ‘‘ For Channel Purposes” which 
are intended for longer voyages, such as the Queenboro’- 
Flushing, the Channel Islands, or the Irish Sea service, the 
equipment must be in accordance with the requirements of 
Table 31. 

5. In the cases of foreign owned vessels classed with 
the Figure 1, in which the chains and anchors, or part of 
the same, have been tested under the inspection of the 
Society’s Surveyors at Proving Establishments out of the 
United Kingdom recognised by the Committee, and test 
certificates of the same are furnished, duly signed by 
the Society’s Surveyors, the vessel will have recorded in 
the Register Book the notation a.&0.P., A.P. or O.P. as 
the case may be. Where, however, the anchors or cable 
for foreign owned vessels are manufactured abroad and 
test certificates are furnished setting forth that they have 
been tested at a Government machine, or atv a machine 
under the control of a municipal body ora similar responsible 
body, but not under the inspection of a Surveyor to the 
Society, the record of a.&o.P., &c., will not be made in the 
Register Book, though such certificabes will be accepted, as 
complying with the requirements of the Rules, for assigning 
the Figure 1, provided the remaining requirements of Tables 
30 and 81 be complied with. 

6. A certificate of all chains and anchors having been 
tested, and of the strain applied to them, must be produced 
before the ship is classed with the Figure 1. 


7. Equipment Number.—The equipment as regards 
anchors, chains, warps, &c., is to be regulated by the 
number produced by the sum of the measurements in feet of 
the greatest moulded breadth of the vessel and the depth 
from the upper part of the keel to the top of the upper deck 
beams at side at the middle of the length, multiplied by the 
length of the vessel. In vessels having cruiser sterns, the 
length for determining the Equipment number is to be 
measured as required by Section 2 for vessels of this type. 
In awning or shelter deck or part awning deck vessels, the 
measurement of depth defined above is to be taken to the 
deck next below the awning or shelter deck, provided the 
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height between the decks does not exceed 8 feet. If the 
*tween deck height exceeds 8 feet the measurement is to be 
taken to a point 8 feet below the awning or shelter deck. 
In turret deck vessels it is to be taken to the normal beam 
line at base of turret. 


For a yessel having erections on deck the number 
obtained by the previous paragraph is to be increased as 
follows :— 

For a raised quarter deck, add the product of 
the height and length in feet of the erection. 

For an awning or shelter deck, part awning deck, 
poop, bridge or forecastle, add three-fourths the 
product of the height and length in feet of such 
erections, 8 feet being taken as the maximum height 
for awning or shelter deck, or part awning deck 
erections. 

For deck houses or other erections nob extending 
to the side, but exceeding either in length or 
breadth half the rule breadth of the vessel, add 
one-half the product of the height and length of such* 
erections. 


Where erections are fitted upon erections the 
equipment number is to be correspondingly increased. 


8. The equipment for Sailing and Steam Trawlers 
and Tugs is to be as given on back of Tables 30 and 31. 


9. All vessels not exceeding 150 tons to be provided 
with one good boat; and every vessel above 150 tons to 
have a suitable number. The Surveyors are to be par- 
ticular in examining and reporting the condition of the 
boats of all vessels. 


10. Anchor Cranes and Boats’ Davits to be in accord- 
ance with Table 29. 


11. The efficient state and condition of the whole of a 
vessel’s equipment will be designated by the Figure 1 placed 
after the character assigned to the vessel; and in cases in 
which the equipment is found insufficient in qmantity or 
defective in quality,a dash thus—, will be inserted in place 
of the Figure 1. In cases where the Figure 1 is expunged 
on account of deficiencies in the anchors or chains, the record 
of Lloyd’s A.«0.P. or A.#0.P. will also be expunged. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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LLOYD'S REGISTER OF SHIPPING 


INTENDED 


TO CARRY OIL IN BULK. 


GENERAL. 


Section 51. 1. The scantlings, arrangements and 
equipment, also the Rules for Special and other surveys and 
all requirements relating to’ vessels intended for the carriage 
of oil in bulk are to be as prescribed by the Society’s “ Rules 
for the construction of Steel Vessels,” except where 
otherwise specified by the following Rules and Tables. 


2. Submission of Plans.—In addition to the usual 
sketches of Midship Section, profile and deck plans, sketches 
are to be submitted showing the arrangement of oil tanks 
and cofferdams, the stiffening proposed for the transverse 
and longitudinal bulkheads, the construction of the tunnel 
and the bracket attachments at the ends of beams, stringers, 

“webs, bulkhead stiffeners, &c. 


3. Length of Oil Compartments.—The oil compart- 
ments are not to exceed from 24 feet to 28 feet in length. 


4. Expansion trunks are to be fitted over the oil com- 
partments of sufficient capacity to admit of the expansion or 
contraction of the oil due to changes of temperature. They 
are to be so arranged that the surface of the oil will not fall 
below the sides of the trunks when the vessel is rolling or 
pitching in a seaway. Where the breadth of the expansion 
trunk exceeds sixty per cent. of the breadth of the vessel, 
or the height of the trunk exceeds eight feet above the 
top of the oil compartments, the proposal must be 
specially submitted for the Committee's consideration, and if 
approved, the scantlings in way of the oil compartments 
must be increased, and any structural arrangements adopted 
as may be considered desirable. 


_ 5. Cofferdams are to be fitted at the fore and after ends 
of the space intended for the oil cargo, and where the 
machinery is fitted amidships cofferdams are also to be fitted 
at each end of the machinery space in order that the oi! 
cargo may be isolated from the holds and from the engine 
and boiler spaces. The cofferdams are to be not less than 
two frame spaces in length and are to extend from the keel 
to the top of the continuous expansion- trunk for the full 
breadth of the vessel. 


6. The number of watertight bulkheads extending to 
the upper deck is to be as required by Section 19. 


7. Deck Erections.—In vessels having the machinery 
aft, a poop must be fitted of sufficient length to cover the 
machinery space. Where the engines are fitted amidships, 
the bridge is to be of sufficient length to overlap the ends of 
the middle line bulkhead in the oil compartments. 


8. Cement.—Portland Cement may be dispensed with 
in compartments intended for carrying ol in bulk. 


9. Testing.—Each oil compartment is to be filled 
separately with water and tested by pressure before the vessel 
is launched, or while in dry dock. The pressure is to be 
obtained by means of a head of water eight feet above the 
highest point of the expansion trunk. Cofferdams are to be 
tested by being filled with water to the top of the hatchway. 


10. Electric light is to be fitted throughout on the 
double wire system. 


WORKMANSHIP. 


Section 52. 1. Owing to the penetrating character 
of the oil and the stresses to which oil vessels are subjected, 
due to the cargo being carried directly upon the outside 
plating of the vessel, it is of primary importance that the 
workmanship throughout be of the highest character. 


2. The butts of plating to be planed and fitted close ; 
the edges of the plating to be sheared from the faying sur- 
faces, or the “ burr” caused by shearing to be carefully chipped 
off, and all outside edges of plating are to be either planed or 
chipped fair. The butts and edges to be carefully caulked. 


3. The riveting is to be of the most efficient character 
and the points of the rivets left full or convex. Special care 
is to be taken in the punching and countersinking of the 
holes and the fitting together of the various parts. Where 
any unfairness exists in the holes they are to be rimered, not 
drifted, and larger rivets used in the rimered holes. The 
“burr” caused by punching, and all drillings and rimerings 
must be removed before the different parts are screwed 
together for riveting. Where the heads of the rivets are 
not laid up close to the plating or angle bars, or where rivets 
when tested are found unsatisfactory they are to be removed, 
not caulked. All oil-tight joints are to have the surfaces of 
steel plates fitted close to.each other and caulked, withont, as 
far as practicable, the use of canvas, &c, 
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4. In oil-tight work all angles are to be welded at 
the corners and neither mitred nor overlapped. 


5. The angles attaching bracket plates to the bulk- 
heads are to extend along the bulkhead six inches heyond the 
points of the bracket plates. The bracket plates and angles 
are to be kept sufficiently clear of the bulkhead boundary 
bars to admit of the latter being efficiently canlked. 

6. Where the boundary bars of oil-tight bulkheads 
consist of double angles, both flanges of each bar are to be 


caulked. 


FLAT KEEL AND VERTICAL KEEL PLATES. 

Section 58. 1. Flat plate keels are to be of the 
dimensions given in Table 17. The vertical keel plate 
forming the lowest strake of the middle line bulkhead is to 
be of sufficient breadth to admit of the seam at upper edge 
being above the upper end of the brackets attaching the 
floor plates to the bulkhead, and its thickness is to be *10 
of an inch more than the thickness required by Table 33 for 
floor plates. 

2. Keel Angles.—The angles connecting the vertical 
keel plates to the flat keel plates, are to be of the dimensions 
given in Table 34. 


FRAMES AND REVERSED FRAMES. 


Section 54, 1. The dimensions and spacing of the 
frames and reversed frames are to be as given in Table 32 


2. Bulb angle frames will not be required to extend to 
the middle line, provided they be carried down round the 
bilge and be scarphed to angle frames fitted at the lower 
edges of the floor plates. The scarphs are to be in length 
not less than six times the depth of the bulb angle frames 
and the butts are to be shifted on adjacent floors not less 
than the length of the scarph. In these cases the angle 
frames are to be of the same thickness as the floors, and 
their flanges of the breadth required for the fore and aft 
flanges of frames by Table 32. The angle and bulb angle 
frames are to be fitted on opposite sides of the floor plates. 

3. When bulb angle frames are extended to the middle 
line they are to have a lap of not less than 44 inches with 
the floor plates. 

4. In all cases the frames are to be cut in way of the 
deck forming the top of the tanks. 

5. The frames in the tween decks may be of angles 
06 of an inch thicker than required by Table 82, in which 
case the reversed frames may be dispensed with, and they 
must be bracketed to the tank deck stringer at heel and to 
the beams above. 


6. The brackets at the heels of the *tween deck frames 
are to be of the same thickness as the frames, and are to be 
attached to the tank deck by double or single angles as 
required by Table 36 for the attachment of bulkheads to 
tank deck. The brackets are to measure along each edge 
not less than five times the depth of the standing flange of 
the frames to which they are to be double riveted. 


7. Web Frames in ’tween decks.——Web frames or 
partial bulkheads of the dimensions given in Table 82 are to 
be fitted in the *tween decks in line with the bulkheads and 
web frames fitted below. They are to be stiffened at their 
inner edges by angle bars, or the plates may be flanged. 


8. Reversed Frames on Floors.—A reversed frame is 
to be fitted at the upper edge of each floor plate, of the 
dimensions required for double angles at face of web frames 
by Table 32. 


9. Height of Reversed Frames.—Where the inter- 
mediate frames are formed of frames and reversed frames 
riveted together, all reversed frames are to extend to the deck 
at the top of the oil compartments. 


FLOOR PLATES. 


Section 55. 1. The floor plates are to be of the 
dimensions given in Table 83, and are to extend in one 
length from the middle line bulkhead to the bilge. 


2, Height of Floor Ends.—The floors may be cither 
turned up at the bilge to a vertical height of not less than 
twice the midship depth of floor above top of keel throughout 
the oil compartments, or bracket plates of the thickness of 
the floors may be fitted at the bilge extending to the same 
height. 


3. Moulding of Floor Plate.—The brackets at bilge 
are to be attached to the floor plates by means of a double 
riveted overlap not less in length inside the frame than the 
midship depth of floor; and the depth of the floor plate at 
three-fourths the half moulded breadth of vessel from middle 
line, or at the inner end of the bracket, is to be not less than 
three-fourths the depth of floor amidships. The upper edge 
of the floor is, however, at no part to fall below the level of 
the upper edge of the floor at middle line. The rivet 
attachment of the bracket to the frame bar is not to be less 
than that to the floor. 


4, Bracket plates are to be fitted attaching the floor 
plates to the middle line bulkhead. They are to be of the 
thickness of the floors, and are to measure along each edge 
clear of the attachments not less than the midship depth of 
floor plate. The brackets are to be attached to the floors by 
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double riveted overlaps, and the floors and brackets are to be 
attached to the middle line bulkhead on one side by double 
attachment angles, and on the opposite side hy double angles 
consisting of the vertical stiffener on middle line bulkhead 
and a short attachment angle extending from the keel to 
beyond the point of the bracket. 

5. The floor brackets both at middle line and bilge are 
to be stiffened at their inner edges by angle bars, or the 
bracket plates may be flanged. 

6. The floor plates.at the transverse bulkheads are 
to be increased to twice the Table depth and their thickness 
is to be as required by Table 38, but in no case less than 
that of the bulkhead plating to which they are attached. 


7. The floor plates to which web frames are attached 


are to be at no part less in depth than the depth of the 


web frames. 


SIDE AND BILGE KEELSONS. 

Section 56. 1. Intercostal keelsons are to be of 
the scantlings given in Table 84. The intercostal plates 
are to be closely fitted between the floor plates and attached 
to the outside plating by angles of the size required by 
Table 32, these angles are to be double for a length of three 
frame spaces on each side of the bulkheads. 

2. Number of Keelsons.—Two intercostal keelsons are 
to be fitted on each side where the monlded breadth of vessel 
amidships does not exceed 50 feet, and three where the 
breadth is above 50 feet and does not exceed 64 feet. Where 
three keelsons are required each is to be fitted with a vertical 
plate of three-fourths the depth given in Table 34. 

3. Attachment of Keelsons to Bulkheads.—The 


keelsons are to be cut at the transverse bulkheads, to which | 


they are to be attached, by brackets of the thickness of the 
floor plates measuring not less than two frame spaces in 
length along each edge from the bulkhead and top of floor. 
They are to be connected to the bulkhead on one side by 
double attachment angles, and on the other side by the 
vertical stiffeners or webs on the bulkheads, with an 
‘additional attachment angle in the way of the brackets, see 
Sketch on page 152. 

4, The keelson brackets are to be stiffened at their 
inner edges by angle bars, or the plates. may be flanged. 

5. Where it may be desired to modify the arrangements 
of floors and keelsons, alternative proposals are to be 
submitted for approval. 


WEB FRAMES AND SIDE STRINGERS. 


Section 5'7. 1. Web frames and side stringers are 
to be fitted throughout the oil compartments and machinery 


space, and are to be as given in Table 82. The web frames 
are to be spaced not more than four frame spaces apart, and 
the side stringers as required by the Table. 


2. The web frames are to be attached to the floors by 
treble riveted overlaps, and their heads are to be attached to 
strong beams and brackets at the tank deck ; they are to 
be continuous from the floors to the top of the oil com- 
partments, the stringers being fitted intercostally. 


3. Face angles of the dimensions given in Table 32 are 
to be fitted at the inner edges of the web frames and stringer 
plates. Those on the web frames are to extend along the 
upper edges of the floor plates to within the outer keelson, 
The face angles on the stringer plates are to be connected 
across the face of the webs by buttstraps of the dimensions 
given in Table 32, 


4. Attachments.—The stringer plates are to be closely 
fitted between the web frames. The double angles connecting 
the stringers to the web frames, and the angles connecting the 
stringers and web frames to the outside plating, are to be 
of the size required by Table 82. Where the depth 
of web frames is above 24 inches, the web frames are to 
be attached to the outside plating by double angles, or by 
equivalent single angles double riveted. ‘The stringer plates 
are to be attached to the outside plating by double angles for 
a length of three frame spaces on each side of the bulkheads, 


5. Brackets under stringers—Where the side stringers 
are above 16 inches in depth they are to be supported 
by bracket plates fitted midway between the web frames, 
efficiently riveted to the frames and connected to the stringer 
plates by single attachment angles. 


6. Brackets to bulkheads.—The stringers are to be 
attached to the transverse bulkheads by large bracket knee 
plates of the thickness of the stringer plates, extending fore 
and aft for a distance of three frame spaces from the bulk- 
head, or inner edge of horizontal girder, and transversely for 
two frame spaces from the inner edge of the stringer plate. 
The brackets are to be attached to the stringer plates by 
double riveted overlaps and to the bulkheads, on one side by 
double attachment angles, and on the opposite side by a 
double riveted overlap to the horizontal stiffener on the 
bulkhead ; an additional attachment angle is to be fitted 
connecting the horizontal stiffener to the bulkhead in way of 
the brackets. (See Sketch on page 152.) 


7. The brackets attaching the stringer plates to the 
bulkheads are to be stiffened at their inner edges by angle 
bars, or the bracket plates may be flanged, 
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TRANSVERSE BULKHEADS TO OIL 
COMPARTMENTS. 
Section 58. 1. The transverse oil-tight bulkheads 
are to be of the thickness given in Table 35, and are to 
extend to the top of the expansion trunk. 


2. Boundary angles.—The bulkheads are to be attached 
to the outside plating, to the tank deck and to the sides and 
top of the expansion trunk by angles of the dimensions 
given in Table 36. 


3. Bulkhead liners are to be fitted to the outer strakes 
of outside plating of sufficient length to take one row of 
rivets clear of the bulkhead frames, these rivets are to be 
closely spaced to admit of the ends of the liners being 
efficiently caulked. 

4, Bulkhead stiffeners—The bulkheads are to be 
supported by means of vertical bulb angle stiffeners and 
web plates and horizontal girders, of the dimensions given in 
Table 35. (See also Sketches on page 150.) 

5. The vertical bulb angle stiffeners are to be 
spaced as required by Table 35, and their ends are to be kept 
sufficiently clear of the bulkhead boundary angles to admit 
of these being caulked. 

6. The heels of the stiffeners are to be attached to the 
outside plating by bracket plates two frame spaces in 
iength, and of a height equal to once and a half the depth of 
the floors measured from the outside plating, the floor plate 
adjacent to the bulkhead being dispensed with to admit of 
the brackets being fitted as described. The brackets are to 
be attached to the floor plates and outside plating by single 
attachment angles, and are to be of the thickness required 
by Table 83 for floor plates amidships. They are to be 
stiffened along their upper edges by angle bars, or the plates 
may be flanged. 

7. The heads of the bulb angle stiffeners are to be 
attached to the under side of the tank deck plating, or to a 
shelf plate in way of expansion trunk by bracket plates one 
frame space in length and in depth. 

8. Vertical web plates of the dimensions required by 
Table 35 are to be fitted, extending from the keelson 
brackets to the tank deck, or top of the expansion trunk. 
Two web plates are to be fitted on each side of the middle 
line where the breadth does not exceed 50 feet, and three on 
each side where the breadth is above 50 feet and not 
exceeding 64 feet. The webs are to be attached to the bulk- 
heads by single attachment angles. Double angles are to 
be fitted attaching the heads of the webs to the tank deck 
plating, or shelf plate. The heels of the webs are to be 
attached to the keelson brackets as shown by Sketch on 


page 150. The inner edges of the web plates are to be 
stiffened by angle bars or the plates may be flanged. 

9. Horizontal girders in number and dimensions as 
given in Table 85 are to be fitted in line with the side 
stringers and extending from the middle line bulkhead to the 
sides of the vessel. Where plate girders are fitted they are 
to be connected to the transverse bulkheads by single 
attachment angles. The ends of the girders are to be 
attached to the sides of the vessel by means of the side 
stringer brackets and to the middle line bulkhead by brackets 
of the thickness of the side stringer plates, extending fore 
and aft and athwartships for a distance of two frame spaces 
and arranged as shown in Sketch on page 152. The inner 
edges of the brackets are to be stiffened by angle bars, or the 
bracket plates may be flanged. 

10. The vertical web plates and horizontal girders are 
to be supported by breckets to prevent them from tripping. 

11. In the expansion trunk the transverse bulkhead 
is to be stiffened by vertical angles as required by Table 35, 
bracketed at head and heel. 

12. It is recommended the bulkhead plating be fitted 
vertically with the edges of the plating between the vertical 
stiffeners. 

COFFERDAMS. 

Section 59. 1. The cofferdam bulkheads are to 
be of the same thickness, and are to be attached to the 
outside plating, decks, &c., as required for the transverse 
bulkheads to the oil compartments. 

2. Bulkhead stiffening.—The bulkheads are to be 
stiffened by bulb angles of the same size and spacing as 
required for the bulkheads in the oil compartments. The 
two bulkheads forming a cofferdam are to be tied together 
at each of the vertical stiffeners by a series of plate stays 
efficiently riveted to the vertical stiffeners, and flanged 
on the upper and lower edges, as shown in Sketches on 
pages 148 and 149. 

3. The keelsons and side stringers are to be coutinued 
in the cofferdams by plates of the same thickness as the floor 
plates and extending to the inner ends of the keelson and 
stringer brackets. The plates are to be connected to the 
outside plating by double angles, and to the cofferdam 
bulkheads by the vertical stiffeners and doubling angles, the 
inner edges of the plates are to be stiffened by angle bars, or 
the plates may be flanged. 

4, The vertical bulb angle stiffeners are to be 
bracketed at their ends as required at the other transverse 
bulkheads. Where cofferdams do not exceed two frame 
spaces in length the floor in the cofferdam may be dispensed 
with provided the lower ends of the stiffeners be connected 
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by fore and aft plates of the depth and thickness of the floor 
plates amidships. The beam at the upper part of the 
cofferdam may also be dispensed with, provided the upper 
ends of the stiffeners be connected by fore and aft plates 
similar to those at the lower ends, but of three-fourths the 
depth. These connecting plates at the upper and lower ends 
of the stiffeners are to have angle bars on their inner edges 
or the plates may be flanged ; they are to be connected to 
the deck and outside plating by single attachment angles. 
MIDDLE LINE BULKHEAD. 

Section 60. 1. Throughout the oil compartments 
and cofferdams a middle line bulkhead of the thick- 
ness required by Table 35 is to be fitted exiending from the 
keel to the top of the expansion trunk. This bulkhead is to 


be made oil-tight throughout the oil compartments to the ° 


top of the expansion trunk; this does not apply to pump 
room and cofferdams. Beyond the cofferdams arrangements 
are to be made to avoid an abrupt termination of the 
strength by the fitting of large webs, brackets, ete. 

2. Boundary Angles.—The middle line and transverse 
bulkheads are to be attached to each other by double angles 
34" x 34” for 2” rivets, and 4" x 4" for %"' rivets, and of 
the same thickness as required for the double frame angles 
at sides of vessel. The middle line bulkhead is to be attached 
to the plating at top of expansion trunk by donble angles of 
the same size as those at the top of transverse bulkheads. 

3. Bulkhead stiffeners. — The bulkhead is to be 
supported by means of vertical bulb angle stiffeners and 
web plates and horizontal girders, of the dimensions given in 
Table 35. (See also Sketches on page 151.) 

4. The Vertical bulb angle stiffeners are to be spaced 
the same as the frames, and their lower ends are to be kept 
sufficiently clear of the keel angles to adinit of these being 
caulked ; they are to be attached to the floors and 
brackets by two rows of rivets. An additional attachment 
angle is to be fitted connecting the stiffener to the bulkhead 
in way of the floor plate and bracket. The stiffeners are to be 
attached at their heads to the bracket knees of beams crossing 
the expansion trunk at the tank deck, or be bracketed to a 
shelf plate fitted at the same height. Where a tunnel is 
fitted through the after oil compartments the vertical 
stiffeners are to be efficiently bracketed to the top cf the 
tunnel. 

5. Vertical web plates of the same thickness as the 
plating at lower part of bulkhead are to be fitted opposite the 
web frames at the sides of the vessel. Their depth at the 
heel is not to be less than that of the floors at middle line, 
and st the head not less than two-thirds that at the 
heel. The lower ends of the web plates are to be overlapped 


and double riveted to the floor plates and further attached 
by brackets of the same thickness and breadth as the web, 
double riveted to both the floor and the web. The inner 
edges of the brackets are to be stiffened by angle bars, or the 
plates may be flanged. The web plates are to be attached 
at the head, either by a double riveted lap and bracket to the 
strong beams crossing the trunk at the tank deck, or by double 
angles to a shelf plate fitted at the same height. The inner 
edges of the web plates are to be stiffened by angle bars, or 
the plates may be flanged. The webs are to be connected to 
the bulkheads by single attachment angles. 

6. Where the vertical stiffeners and webs are fitted 
extending continuously from the keel to the top of the 
expansion trunk, the shelf plate at tank deck may be dis- 
pensed with on that side of the bulkhead. 

7. Horizontal girders in number and dimensions as 
given in Table 35 are to be fitted in line with the horizontal 
girders on the transverse bulkheads. Where plate girders 
are fitted they are to be attached to the middle line bulk- 
heads by single attachment angles. The ends of the girders 
are to be attached to the transverse bulkheads by brackets 
of the thickness of the side stringer plates extending fore 
and aft and athwartships for a distance of two frame spaces 
as shown in Sketch on page 152. The brackets are to be 
connected to the girders on one side of the transverse 
bulkhead by double riveted overlaps, and on the opposite 
side to the bulkhead plating by double attachment angles, 
or large single angle double riveted. The inner edges of the 
brackets are to be stiffened by angle bars or the bracket 
plates may be flanged. 

8. The vertical web plates and horizontal girders are 
to be supported by brackets to prevent them from tripping. 

9. In the expansion trunk the middle line bulkhead 
is to be stiffened by vertical angles as required by Table 35 
spaced the same as the frames and bracketed at head and 


_ heel, and by web plates fitted in line with those below. 


BEAMS. 


Section 61. 1. The deck beams are to be fitted at 
every frame at tank deck and decks above, also at top of 
expansion trunk. Their scantlings are to be regulated by 
the requirements of Table 11. 

2. “Strong” beams of the dimensions required by 
Table 12 for “strong” hold beams, or equivalent thereto, are 
to be fitted at the heads of all web frames in the oil 
compartments extending from the middle line bulkhead to 
the sides of the vessel. 

3. The strong beams are to be overlapped and well 
riveted to the web frames at the sides of the vessel, and the 
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two are to be additionally connected by brackets of the 
same thickness as the web frames, the inner edges of the 
brackets being stiffened by angle bars, or the plates may be 
flanged. The breadth and depth of these knees are to be 
equal to the depth of the web frame, and they are to be 
measured from the lower edge of the beam and the inner 
edge of the web frame. The knees are to be double riveted 
in each arm. 

4. The strong beams are to be connected to the middle 
line buikhead by brackets similar to those at the sides 
of the vessel. On the one side of the bulkhead the 
brackets are to be connected to the vertical web plates 
by double riveted overlaps, and on the opposite side 
to the bulkhead plating by double attachment angles. 
The inner edges of the brackets are to be stiffened by angle 
bars, or the bracket plates may be flanged. 

5. Where it may be desired to dispense with any of the 
strong beams in way of the expansion trunk on account of 
their interfering with the arrangement of hatchways leading 
to the oil compartments, plans showing the arrangements 
proposed with a view to providing equivalent strength are to 
be submitted for approval. 

6. Shelf Plates——One beam on each side of the 
transverse bulkheads is to be extended to the middle line 
bulkhead and to be attached thereto in the same way as at 
the sides of the vessel. The spaces between the transverse 
bulkheads and these adjacent beams are to be plated over in 
the expansion trunk. 

7. The remainder of the beams are to extend within the 
sides of the expansion trunk sufficiently to admit of their ends 
being connected to the vertical stiffeners on the sides of the 
trunk by means of bracket plates of a breadth and depth 
equal to three times the depth of the beam. Any other 
efficient arrangement for obtaining the attachment at this 
part may be submitted for approval. 

8. The beams of decks above the tank deck are to be 
cut at the sides of the expansion trunk and connected to the 
same by bracket plates, of the dimensions of beam knee 
brackets, and single attachment angles. 

9. The beams at the top of expansion trunks are to be 
of upper deck size, efficiently bracketed at their ends to 
the sides of the expansion trunk and middle line bulk- 
head with plates of the dimensions of beam knee brackets. 

PILLARS. 

Section 62. 1. Quarter pillars formed of double 
channel bars of the dimensions required by Table 15 are 
to be fitted at each strong beam in the oil compartment. 
The quarter pillars are to be fitted practically in line with 
the sides of the continuous expansion trunk, 


2. Where the trunk is not continuous, girders of the 
dimensions required by Table 16 are to be fitted under the 
tank deck at the heads of the pillars. Intercostal girders 
are also to be fitted to the decks above. 

3. The pillars are to be attached at their heads to the 
beams or girders by large gusset plates; the lower ends of 
the pillars are to extend down and be well riveted to the 
floor plates and further attached by transverse gusset plates, 
double riveted, to the upper edges of the floors. The gusset 
plates are to be of the same thickness as the floor plates, 
their depth three times and their breadth five times the 
breadth of the channel bars. 


OUTSIDE PLATING. 
Section 68. 1. The thickness of the outside plating 
is to be as required by Tables 17 and 18. 
2. The butts of outside plating are, so far as practicable, 
to be kept clear of the frame spaces adjacent to the oil tight 
bulkheads, and the plate edges are not to be joggled. 


DECK PLATING AND STRINGERS. 


Section 64. 1. The decks of vessels intended to 
carry oil in bulk are to be of steel of not less thickness than 
required by Tables 17 and 18, and in no case less than 
‘30 of an inch. The thickness of tank deck plating and top 
of expansion trunk is not to be less than required by the 
following Table :— 


- — - | 


Longitudinal Number. | pene | 
| ~- inches, 
Not exceeding 16,400 “30 

Above 16,400 and ,, ° ,, 20,100 "32 

» 20,100 i » 24,800 "34 
| 45 + -24,800 ‘. 5 ETO) 36 

» 27,100 _ » —--29,900 | 38 

» 29,900 “4 » «89,700 “40 

» 89,700 i + 43,900 | *42 

» 48,900 ‘ » 48,100 “44 

45 48,100 is » 50,000 | “46 


2. The steel-deck forming the top of the oil tanks is to 
be fitted continuously over the oi] compartments and through 
the cofferdams. 

3. The stringer angles at tank decks are to be of the 
dimensions given in Table 36 for single frames to bulk- 
heads, but in no case less than required by Table 18. 

4. Shelf plates, one frame space in breadth and of the 
thickness of the tank deck plating, are to be fitted inside the 
expansion trunks along each side of the middle line and 
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transverse bulkheads at the height of the tank deck, and 
additional cross tie plating supported by beams is to be fitted 
to the satisfaction of the Committee. A single angle of the 
size required for lowe1 deck stringer engles is to be fitted 
along the inner edges of the shelf plates on the middle line 
bulkhead or the plates may be flanged. 

5. All hatchways and deck openings are to have 
rounded corners and the deck plating is to be increased*in 
thickness in way of the openings. 


EXPANSION TRUNKS. 


Section 65. 1. The plating forming the sides of the 
expansion trunks is to be of the thickness required by 
Table 36. It is to be stiffened by vertical angles, spaced the 
same as the frames, fitted inside the trunk and bracketed to 
the beams at head and heel. Vertical web plates, flanged on 
the inner edges and attached to the trunk plating by single 
attachment angles, are to be fitted opposite the web frames at 
the sides of the vessel. The vertical stiffeners and web 
plates are to be of the dimensions given in Table 36. 

2. The side plating of the trunks is to be attached 
to the tank deck plating by angles of the dimensions given 
in Table 36 for single angles attaching bulkheads to tank 
deck. The trunk side plating is to be attached to the upper 
deck plating, or top of expansion trunk, by sitigle attachment 
angles. 

3. Where expansion trunks are continuous, the sides of 
the same are to be carried through all cofferdams except the 
forward one, and also through the after one when the 
engines are fitted amidships. P 

4. Where the expansion trunks are not continuous, the 
plating and stiffening of the ends of the short trunks are to 
be at the sides as required by Table 86 and the corners of 
the trunks are to be of rounded form. 

5. Small hatchways in the top of expansion trunks 
are to be fitted with hinged plate covers capable of being 
made oil tight. A 6 inch screw plug is to be fitted in the 
eover to each tank, also a gas cock to admit of the 
release of gas from the tanks without opening the covers. 

6. Where large cargo hatchways are fitted in the top 
of expansion trunks, sketches of the oil tight covers proposed 
to be fitted, also of the arrangements of strong beams and cross 
tie plating at the tank deck in way of the hatchways, are to 
be submitted for approval. 


SUMMER TANKS. 


Section 66. In cases where “summer tanks” 
are fitted in the ’tween decks they are to be constructed and 
tested as required for the ordinary oil compartments and 


efficient arrangements are to be made for the expansion of 
the oil. 
ENGINE AND BOILER SPACE. 


Section 67. 1. The scantlings and arrangements 
of web frames and side stringers in the machinery space are 
to be similar to those in the oil compartments. 

2. The sides of continuous expansion trunks are to 
be carried through the machinery space to form the casings 
of theengineand boiler openings ; or to beefficiently overlapped 
with the same. The coaming plates of the casings are to 
extend below the deck at least twice the depth of the strong 
beams and. to be fitted with double angles at the lower 
edge. They are to be incorporated with the deep web plates 
or large brackets at the bulkheads. The through beams in 
the machinery space are to be cut at the coamings and 
attached to the same by gusset plates and brackets. . 

3. Where a double bottom is fitted in the machinery 
space, care is to be taken to provide against an abrupt termi- 
nation of the longitudinal strength at the bulkheads, by the 
fitting of webs, or large brackets, in way of the keelsons. 


TUNNEL. 


Section 68. 1. When engines are situated amidships, 
a shaft tunnel is to be fitted through the after oil compart- 
ments. It is to be entirely separated from the engine room 
by means of a cofferdam. 

2, There is to be a trunkway at each end, leading from 
the upper deck to the tumnel, to afford means of readily 
entering and leaving the same. The trunkway at the 
forward end is to be abaft the cofferdam. 

3. Construction —The tunnel is to be circular in form 
and constructed of plating *06 of an inch thicker than 
required by Table 33 for floor plates amidships. It is to be 
attached to the middle line bulkhead above and below and to 
the transverse bulkheads by double angles of the size required 
for the angles attaching middle line and transverse bulkheads 
(Section 60, paragraph 2). A stiffening angle of the size 
required by Table 86 for single frames to bulkheads is to 
be fitted round the outside of the tunnel in way of 
each web plate on middle line bulkhead. These angles are 
to be efficiently bracketed to the middle line bulkhead at 
upper part of tunnel and to the middle line bulkhead 
and floors at lower part. Efficient plate bearers are’ also 
to be fitted under the tunnel in way of the tunnel stools. 
Where horizontal girders on the transverse bulkheads are cut 
by the tunnel, their ends are to be connected to the tunnel 
plating by large plate brackets as to the middle line 


bulkhead. 
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RIVETING. 


Section 69. 1. The riveting is to be of the most 
efficient character and the points of the rivets left full or 
convex. Special care is to be taken in the punching and 
countersinking of the holes and the fitting together of the 
various parts. Where any unfairness exists in the holes they 
are to be rimered, not drifted, and larger rivets used in the 
rimered holes. The “burr” caused by punching, and all 
drillings and rimerings must be removed before the different 
parts are screwed together for riveting. Where the heads 
of the rivets are not laid up close to the plating or angle 
bars, or where rivets when tested are found unsatisfactory 
they are to be removed, not caulked. All oil tight joints 
are to have the surfaces of steel plates fitted close to each 
other and caulked, without, as far as practicable, the use of 
canvas, &c. 


2, The butts of flat keel plates are to be double strapped 
and treble riveted, the butts of the vertical keel plates 
over-lapped and treble riveted, and the flanges of the flat 
keel angles double reel riveted where six inches in breadth. 


3. The seams and butts of the plating of the middle 
line and transverse bulkheads of the oil compartments, 
cofferdams and expansion trunks are to be double chain 
riveted ; the flanges of single bulkhead frames are also to be 
double reel riveted. 


4. The seams of outside plating in way of the oil 
compartments are not to be less than double chain riveted 
with an additional pair of rivets in each frame space beyond 
the number required by Table 20. In vessels above 450 feet 
and not exceeding 475 feet in length three seams of outside 
plating on each side between the bilge and tank deck are to 
be treble riveted between the peak bulkheads, in vessels 
above 475 feet and not exceeding 500 feet four seams, and 
in vessels above 500 feet and not exceeding 550 feet all the 
scams from the bilge to the tank deck are to be treble riveted. 

5. The butts of outside plating in way of the oil 
compartments are not to be less than treble riveted and are 
to be either overlapped or double strapped. All vessels 
above 380 feet in length are to have double straps fitted 
to the butts of the sheerstrake. In vessels above 380 feet 
and not exceeding 400 feet in length double straps are to be 
fitted to the butts of the plating forming the flat of the 
bottom, in vessels above 400 feet and not exceeding 450 feet 
double straps are to be fitted to the butts of the bottom and 
bilge plating, and in vessels above 450 feet and not exceeding 
550 feet in length double straps are to be fitted to the butts 
of all outside plating for three-fourths the vessel’s length 
amidships. As an alternative arrangement to the double 


butt straps required above, quintuple riveted overlapped 
butts may be adopted, provided the butt attachments and 
riveting be in no case less than is required by Table 21, 
and the rivets be spaced as shown in paragraph 10 of this 
Section. 


6. The butts of the deck stringer plates are to be not 
less than treble riveted and must be overlapped or double 
strapped. Where the stringer plates are °60 of an inch and 
do not exceed ‘70 of an inch in thickness, the butts are to 
be overlapped and quadruple riveted, and where the plates 
exceed ‘70 of an inch in thickness, double straps are to be 
fitted to the butts or they may be overlapped and quintuple 
riveted, provided the butt attachments and riveting be in 
no case less than is required by Table 21, and the rivets 
be spaced as shown in paragraph 10 of this Section. 
The flanges of the tank deck stringer angles and the angles 
actaching the sides of the expansion trunk to the tank deck 
are to be double reel riveted. 


7. The seams and butts of the deck plating forming 
the top of the oil compartments are not to be less than double 
chain riveted. When the deck plating is above “48 of an 
inch in thickness the butts of the same are to be treble riveted, 


&. The seams and butts of the plating forming sides 
and top of expansion trunk are to be not less than double 
chain riveted. 


9. The seams and butts of tunnel plating are to be 
double chain riveted, and the flanges of the tunnel stiffeners 
are to be double riveted to the tunnel plating, web plates 
and brackets. 


10. Spacing of rivets—The rivets in the various parts 
are to be spaced as follows, viz. :-— 

In butts of flat and vertical keel plates, 
butts of outside plating and deck stringer 
plates, seams and butts of tank deck plating 
and middle line and transverse bulkheads, 
sides and top of expansion trunk and tunnel 
plating. 


3} diam. 


GC, to C. 


4 diam. In quadruple riveted overlapped butts of 
C, to ©. \ outside plating and deck stringer plates. 
44 diam. In’ quintuple riveted overlapped butts 
G. to C. { of outside plating and deck stringer plates. 
In flat keel angles, boundary bars of 
bulkheads, tank deck stringer angles and 
5 ier angles at upper and lower corners of expansion 
sa trunks, bracket knee plate attachments to floor 
_ plates, side stringers, and bulkhead stiffeners, 
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In frames, reversed frames, floors, keelsons, 
face angles on web frames and side stringers, 
6 diam. } bulkhead stiffeners, web plates and girders, 
©. to G.  ) expansion trunk stiffeners, tunnel stiffeners and 
deck plating and top of expansion trunk to 

\ beams. 

11. Wherever the frames, beams or stiffeners to bulk- 
heads and expansion trunks cross the seams or butts of 
the plating, two rivets are to be fitted through the plating 
and bars. : 

12. Attachment Angles. .The breadths of the flanges 
of attachment angles are to be as follows :— 


for $ inch and 4 inch rivets 3 inches. 
for Z inch rivets... ibe aes 83 5; 
for 1 inch rivets... ae res Signs 


the angles are to be of the mean thickness of the plates they 
attach. 


PUMPING ARRANGEMENTS. 


Section 70. 1. Oil pumps fitted for the purpose of 
filling or discharging the oil compartments are to be kept 
entirely separate from the pumps fitted for filling or clearing 
the water ballast compartments of water. 

2. The water ballast pipes are not to pass through 
the oil compartments, nor the pipes for the oil through any 
water ballast spaces. A separate ballast pump is to be 
fitted forward of the oil compartments for the purpose of 
filling and clearing the forward ballast tanks. 

3. Oil pump rooms are to be enclosed by watertight 
bulkheads and have no direct communication with the 
machinery space. 

4. The limber holes in the floors and intercostals in 
the oil compartments are to be so arranged in the vicinity of 
the pumps as to admit of a sufficient flow of oil to the pump 
suctions. p ; 

5. Efficient arrangements are to be provided for clearing 
the tunnel and ’tween deck spaces of water. 

6. Sounding pipes are to be fitted in the cofferdams. 


VENTILATION. 


Section 71. 1. It is of the greatest importance in 
oil carrying vessels that the internal arrangements should be 
such that the compartments can be readily cleared of gas, 
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and efficient means are to be provided for clearing the 
dangerous gases from the tanks by the injection of steam 
or by the adoption of some efficient system of artificial 
ventilation. 

2. Ventilators are to be fitted to the pump rooms 
cofferdams, ‘tween decks, deck erections and other enclosed 
spaces, to allow of the free escape of all gases from these 
parts. 

3. The tunnel is to be efficiently ventilated by large 
ventilators placed on the upper part of the trunks at 
the ends of the tunnel. 


ELECTRIC LIGHTING. 


Section 72. 1. The single wire system must not be 
adopted for any part of the installation in vessels carrying 
petroleum. 

2. Switches and cut-outs must not be fitted in places 
liable to the accumulation of petroleum vapour or gas, and 
all lamps in places where it is possible for gas to accumulate 
must be made with an outer glass globe made airtight. All 
wires in such places are to be lead covered, or the insulation 
of the cables employed is to be of such a nature as not to be 
affected by petroleum. 

8. No joints of cables, switches, or cut-outs, should be 
fitted in the pump rooms, but the wires for each lamp 
therein should be carried to the lamp from a distributing 
junction box placed outside the pump room or companion. 


PERIODICAL SURVEYS. 


Section '78. 1. Preparation of Tanks.—When 
vessels classed for carrying oil in bulk are undergoing special 
survey, the tanks are to be cleaned out and thoroughly 
cleared of gas'to admit of their being properly examined, and 


every precaution is to he taken to ensure safety during 


inspection. 

rp Testing —Each oil compartment and cofferdam is 
to be tested by being filled with water to the top of the 
hatchway in the expansion trunk or cofferdam. 


By order of the Committee, 
ANDREW SCOT, 
’ Secretary. 


TENTATIVE REGULATIONS FOR THE APPLICATION OF ELECTRIC ARC 
WELDING TO SHIP CONSTRUCTION. _ 


GENERAL. 


Section 74. The following Provisional Rules have 
been adopted as a tentative measure for the classification in 
Lloyd’s Register Book of vessels electrically welded, snbject 
to the notations “‘ Experimental ” and “ Electrically welded.” 

The approval of the Society will be given to any system 
of welding which complies with these Regulations and con- 
sideration will be given to any alternative constructional 
arrangements which may be submitted for approval. 


° 


SYSTEM OF WELDING AND WORKMANSHIP. 


Section 75. 1. The system of welding proposed to 
be used must be approved and must comply with the 
regulations and tests laid down by the Committee. 

2. The process of manufacture of the electrodes must 
be such as to ensure reliability and uniformity in the 
finished article. 

3. Specimens of the finished electrodes, together with 
specifications of the nature of the electrodes, must be supplied 
to the Committee for purposes of record. 

4, The Society’s Surveyors shall have access to the 
Works where the electrodes are manufactured, and will 
investigate, from time to time as may be necessary, the 
process of manufacture to ensure that the electrodes are 
identical with the approved specimens. 

5. Alterations from the process approved for the manu- 
facture of electrodes shall not be made without the consent 
of the Committee. 

6 The regulations for the voltage and amperage to be 
used with each size of electrode, and for the size of electrode 
to be employed with different thicknesses of material to 
be joined, are to be approved by the Committee. 


7. The Committee must be satisfied that the operators 
engaged are specially trained, and are experienced and 


efficient in the use of the welding system proposed to be 
employed. 

8. Efficient supervisors of proved ability must be pro- 
vided, and the proportion of supervisors to welders must be 
submitted for approval. 


DETAILS OF CONSTRUCTION. 


Section 76. 1. The details of construction of the 
vessel and of the welds are to be submitted for approval. 

2. Before welding, the surfaces to be joined must be 
fitted close to each other and the methods to be adopted for 
this purpose are to be approved. 

3, All butt and edge connections are to be lapped or 
strapped. P 

4, With lapped connections the breadths of overlaps of 
butts and seams and the profiles of the welds are to be in 
accordance with the following table :— 


Thickness Width of overlap Throat 
of plate. seam and butt. thickness. 
Inches. Inches. Inches. 
“40 arid under 2} "28 
60 24 38 
“80 23 48 
1:00 3 “50 


Intermediate values may be obtained by direct inter- 
polation, and for thicknesses below ‘40 the throat thickness 
is to be about 70 per cent. of the thickness of the plate. 

5. A “full weld” extends from the edge of a plate for 
a distance equal to the thickness of plate to be attached, 
and the minimum measurement from the inner edge of plate 
to the surface of weld is the throat thickness given in the 
table above. 

6. A “light closing weld” is a single run of light 
welding worked continuously along the edge ot the plate, 
Such a weld may, however, be interrupted where it crosses 
the connection of another men:ber of the structure. 
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7. An “‘intermittent or tack weld” has short lengths 
of weld which are spaced three times the length of the weld 
from centre to centre of each short length of weld. Such 
tack welding may vary in amount of weld between a ‘ full 
weld” and a “light closing weld.” 


8 The general character of welds is to be in accordance 
with the following table :— 


(a) Butts of shell, deck and 
inner bottom plating ... 


(6) Butts of longitudinal 
girders and hatch coamings 


(c) Edges of shell, deck and = 
ca 


Inside edge. Outside edge. 


F F 


inner bottom plating .. 


(d) Butts and edges of bulk- 
head plating hes 


F 


Toe. Heel. 
T L 


(e) Frames to shell, reverse 
frames to frames and 
floors ... 
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Toe. Heel. 
(f) Beams to decks aie 
(yg) Longitudinal continuous 
angles .. ny L 


(i) Side girders, bars to shell, 
intercostal plates, floors | 
and inner bottom 

(7) Bulkhead stiffeners 


F = full weld, L = light weld, and T = tack weld. 


9. All bars required to be watertight are to have con- 
tinuous welding on both 
of bar. 


flanges with tack welding at heel 


10. The welded connections of beam, frame and other 
brackets are to be submitted for special consideration. 


11. The Committee may require, when considered 
necessary, additional attachment beyond that specified above. 
and the welding of all other parts is to be to their approval, 


By order of the Committee, 
: ANDREW SCOTT, 
Secretary. 


RULES 


FOR THE 


SURVEY AND CONSTRUCTION OF ENGINES AND BOILERS OF 
STEAM VESSELS. 


Section 1. 
boilers are to be inspected throughout construction, the 


In steam vessels, the machinery and 


boilers tested by hydraulic pressure, and the machinery 
tested under steam by the Society’s Enginecr-Surveyors, who 
will farnish a report to the Committee describing them in 
the manner shown in form No, 4. If found satisfactory, 
the Committee will thereupon grant a certificate, and insert 
in the Register Book the notification, “LMC” in red 
(i.e. “ LLoyp’s MACHINERY CERTIFICATE”), indicating that 
the machinery and boilers are certified to be in good order 
and safe working condition. 


SPECIAL SURVEY OF NEW ENGINES OR BOILERS. 


Section 2. 1. In steam vessels built under Special 
Survey, the Machinery and Boilers must also be constructed 
under Special Survey. 

2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark *# will be 
noted in red, thus ; ‘*kLMO,” or “+KNE & B,” or “RNB.” 

3. In order to facilitate this inspection, the plans of 
the machinery and boilers are to be examined, and from them 
the working pressure fixed. 

4, The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam ; any defects, &c., to 
be pointed out as early as possible. 

5. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the 
specification agreed upon by the parties concerned, and 
certify to the conditions thereof, as far as can be seen, being 
satisfactorily complied with. 


BOILERS. 

Section 8. 1. The Surveyors will be guided in 
fixing the working pressure by the tables and formule 
annexed, (See Section 11.) 

2. Any novelty in the construction of the machinery or 
boilers to be reported to the Committee. 

3. The boilers, together with the machinery, to be 
inspected at different stages of construction. 

All the holes in steel boilers should be drilled, but if 
they be punched the plates are to be afterwards annealed. 


All plates that are dished or flanged, or in any way 
heated in the fire for working, except those that are 
subjected to a compressive stress only, are to be annealed 
after the operations are completed. 

No steel stays are to be welded. 

Unless otherwise specified, the Rules for the con- 
struction of iron boilers will apply equally to boilers made 
of steel. 

4. The boilers to be tested by hydraulic pressure, in 
the presence of the Engineer-Surveyor, to twice the working 
pressure, and carefully gauged while under test. 


5. Two safety valves to be fitted to each boiler, and 
loaded to the working pressure in the presence of the 
Surveyor. In the case of boilers of greater working pressure 
than 60 lbs. per square inch, the safety valves may be loaded 
to 5 lbs. above the working pressure. If common valves are 
used their combined areas to be at least half a square inch 
to each square foot of grate surface. If improved valves are 
used they are to be tested under steam in the presence of the 
Surveyor; the accumulation in no case to exceed 10 per 
cent. of the working pressure. 

6. An approved safety valve also to be fitted to the 
super-heater, 

7. In winch boilers one safety valve will be allowed, 
provided its area be not less than half a square inch per 
square foot of grate surface. 

8. Each valve to be arranged so that no extra load 
can be added when steam is up, and to be fitted with easing 
gear which must lift the valve itself, All safety-valve 
spindles to extend through the covers and be fitted with 
sockets and cross handles, allowing them to be lifted and 
turned round in their seats, and their efficiency tested at any 
time. 

9, Stop-valves to be fitted so that each boiler can be 
worked separately. 

10. Each boiler to be fitted with a separate steam 
gauge, to accurately indicate the pressure. 

11. Each boiler to be fitted with a blow-off cock 
independent of that on the vessel’s outside plating. 

12. The machinery and boilers are to be securely fixed 
to the vessel to the satisfaction of the Surveyor, 
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QUALITY AND TESTING OF BOILER STEEL. 


Section 4. 1. When steel is used in the construction 
of boilers intended for vessels classed or proposed for 
classification in the Society’s Register Book, the boilers shall 
be constructed in accordance with the requirements of the 
Rules, and the following conditions be fulfilled :-— 

2. Process of Manufacture.—Steel for Marine Boilers 
shall be made by the Open Hearth process, Acid or Basic. 

3. Freedom from Defects.—The finished material shall 
be free from cracks, surface flaws, and lamination. It shall 
also have a workmanlike finish, and must not have been 
hammer-dressed, 

4. Testing and Inspection.—The following tests and 
inspections shall be made at the place of manufacture ‘prior 
to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into boilers, 
such material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

5. Tensile Test Pieces—The tensile strength and 
ductility shall be determined from Standard test pieces cut 
lengthwise or crosswise from the rolled material. When 
material is annealed or otherwise treated before despatch, 
the test pieces shall be similarly and simultaneously treated 
with the material before testing. 

Plates, Angles, and Tee Bars :—Wherever practicable 
the rolled surfaces shall be retained on two opposite sides of 
the test piece. The elongation shall be measured on a 
Standard test piece having a gauge length of 8 inches. 

For material more than ‘875 in. in thickness the width 
of the test piece between the gauge points shall not exceed 
1} ins. ; for material -875 in. to °375 in. in thickness 
inclusive, the width shall not exceed 2 ins. ; for material less 
than *375 in. in thickness the width shall not be more than 
2} ins. In other respects the test pieces shall conform 
generally to the Standard test piece A. 
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Round Bars :—Round bars may be tested either full 
size as rolled, or turned down when the diameter is 
considerable. The test piece shall have a gauge length of 
not less than 8 times its diameter, and a sectional area of not 
less than } square inch. When enlarged ends are used the: 
length of the parallel portion shall not be less than 9 time 
the reduced diameter, see Standard test. piece B. 

TEST PIECE B. 


aie ae a GAUGE LENGTH.---------- > 


! 
\<--~Parallel for a length of not less than § times the diamcter.---~ 


< =-With enlarged ends :—Parallel for a length of not less than 9 times~-.» 
the reduced diameter. - 


Where bars are above one inch diameter, and are 
tested full size as rolled, or have been turned down and the 
resulting test piece is above one inch diameter, a gauge 
length of 4 times the diameter may be used if preferred by 
the Manufacturer, in which case an increased elongation will 
be required, as specified in paragraph 7. When enlarged 
ends are used, the length of the parallel portion shall be not 
less than 4} times the reduced diameter, see Standard test 
piece ©, 

TEST PIECE C, (BRITISH STANDARD TEST PIECE F.,) 


ee 


t 
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' ; GAUGE LENGTH. ~~ ——— ——» | 

«& — Parallel fora length of not less than 4 times the diameter. -> | 
Wi 


- th enlarged ends:—Parallel for a lenzth of not less than 44 tomes ~> 
. the reduced diameter. 
Any straightening of test pieces which may be required 
shall be done cold. ; 


6. Mechanical Tests and Selection of Test Pieces.— 
Plates and bars for boilers shall comply with the following 
mechanical tests. All test pieces shall be selected by the 
Surveyor and tested in his presence, and he shall satisfy 
himself that the conditions herein described are fulfilled. 


7. Tensile Tests. Plates:—The tensile breaking 
strength of steel plates for shells and girders, determined 
from Standard test pieces, shall be between the limits of 28 
and 32 tons per square inch. For plates intended for flanging 
or welding, and for combustion chambers and furnaces, the 
tensile breaking strength shall be between the limits of 26 
and 30 tons.per square inch. In the case of material for 
purposes in which tensile strength is not important, the 
tensile test may be dispensed with and the bend test only be 
made, if so specified by the builders and approved by the 
Committee. The elongation, measured on a Standard test. 
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piece having a gauge length of 8 ins., shall not be less than 
20 per cent. for material of °375 in. in thickness and 
upwards required to have a tensile breaking strength of 28 
to 82 tons per square inch ; and not less than 23 per cent. 
for material of *375 in. in thickness and upwards required to 
have a tensile breaking strength of 26 to 80 tons per square 
inch. 

Stay, Angle and Tee Bars:—The tensile breaking- 
strength of longitudinal stays and angle and tee bars shall be 
betiveen the limits of 28 and 32 tons per square inch, with 
an elongation of not less than 20 per cent. of the gauge 
length measured on the Standard test piece A or B, or 
24 per cent. measured on the Standard test piece C. For 
bars for combustion chamber stays the tensile breaking 
strength shall be between 26 and 30 tons per square inch, 
with an elongation of not less than 23 per cent. of the gauge 
length measured on the Standard test piece B, or 28 per 
cent. measured on the Standard test piece C. 

For material under °875 in. in thickness the elongation 
may be not more than 8 per cent. below the above-named 
elongations. 

Rivet Bars :-—The tensile breaking strength of rivet 
bars shall be between the limits of 26 and 80 tons per square 
inch of section, with an elongation of not less than 25 per 
cent. of the gauge length measured on the Standard test 
piece B, or 30 per cent, measured on the Standard test 
piece ©. The bars may be tested the full size as rolled. 


8. Number of Tensile Tests. Plates.—One tensile test 
shall be taken from each plate as rolled. For plates exceeding 
2} tons in weight one tensile test shall be taken from each end. 

Angle, Tee, Rivet and Stay Bars :—At least two tensile 
tests for angle bars, tee bars, rivet bars, and stay bars shall 
be taken from each charge; but when the number of the bars, 
as rolled, from one charge exceeds 15, an additional tensile 
test shall be made for each further batch of 15 bars or 
portion thereof. In round bars of 1} inch diameter and 
under, the number shall be 50 in place of 15, 


Should a tensile test piece break outside the middle half 
of its gauge length, and the elongation be less than that 
required by the Rules the test may, at the Makcr’s option, be 
discarded and another test be made of the same plate or har. 


9. Bend Tests. Cold Bends:—Test pieces shall be 
sheared lengthwise or crosswise from plates or bars, and shall 
not be less than 14 ins. wide, but for small bars the whole 
section may be used. For rivet bars bend tests are not 
required. 

Temper Bends :—The test pieces shall be similar to 
those used for cold bend tests. For temper bend tests the 


samples shall be heated to a blood red and quenched in water 
at a temperature not exceeding 80 degrees Fahr. The colour 
shall be judged indoors in the shade. 


In all cold bend tests, and in temper bend tests on 
samples ‘dD in. in thickness and above, the rough edge or arris 
caused by shearing may be remoyed by filing or grinding, 
and samples 1 in. in thickness and above may have the edges 
machined, but the test pieces shall receive no other pre- 
paration. The test pieces shall not be annealed unless the 
material from which they are cut is similarly annealed, in 
which case the test pieces shall be similarly and simultaneously 
treated with the material before testing. 

For both cold and temper bends the test piece shall 
withstand, without fracture, being doubled over until the 
internal radius is equal to 1} times the thickness of the test 
piece, and the sides are parallel. 


For small sectional material these bend tests may be 
made from the flattened bar. 
Bend tests may be made either by pressure or by blows. 


10. Number of Bend Tests. Plates:—One cold or 
temper bend test shall be taken from each plate as rolled. 
For plates exceeding 2} tons in weight one bend test shall be 
taken from each end—one bend test to be temper and the 
other cold. 

Angle Bars :—A cold or a temper bend test shall be 
made from each angle bar rolled. 

Stay Bars :—A cold and temrper bend test shall be made 
from every 15 stay bars as rolled from each charge. 

11. Tests for Manufactured Rivets.—Rivets selected 
by the Surveyor from the bulk shall withstand the following 


tests :— 
(a) The rivet. shanks are to be bent cold, and 


hammered until the two parts of the shank touch in the 
manner shown in Fig. 1, without fracture on the outside 
of the bend. 

(6) The rivet heads are to be flattened, while hot, 
in the manner shown in Fig. 2, without cracking at the 
edges. The heads are to be flattened until their diameter 
is 24 times the diameter of the shank. 


Fis. 2 
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12. Additional Tests before Rejection—Should any 
of the test pieces first selected by the Surveyor not fulfil the 
test requirements, two further tests may be made from the 
same plate or bar, but should either of these fail, the plate or 
bar from which the test pieces were cut shall be rejected. In 
all such cases further tests shall be made before any material 
from the same charge can be accepted. 


13. Branding.—Every plate and bar shail 
be clearly and distinctly marked by the Maker in 
two places with the Society's brand, thus :— 
indicating that the material has complied with 
the Society’s tests. : 

No plates or bars bearing this brand shall be forwarded 
froin the Steel Works until the prescribed tests have been 
made by the Surveyor, and the mill sheets have been signed 
by him. All plates and bars shall also be legibly stamped in 
two places with the Maker’s name or trade mark, and the 
place where made. They shall also be stamped with numbers 
or identification marks by which they can be traced to the 
charge from which the material was made. 


14, Maker’s Certificate-—Before the mill sheets are 
signed by the Surveyor, the Maker shall furnish him with a 
certificate guaranteeing that the material has been made by 
the Open Hearth process, and that it has been subjected to, 
“and has withstood satisfactorily, the tests above described in 
the presence of the Surveyor. The following form of certificate 
will be accepted if printed on each mill sheet with the name 
of the firm, and initialled by the Test House Manager :— 

“We hereby certify that the material described 
below has been made by the Open Hearth process, and 
is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance with the Rules 
of Lloyd’s Register.” 


15. Defacing of Rejected Material—In the event of 


the material failing, in any case, to withstand’ the prescribed 


tests, the Surveyor shall seé that the Society’s 2 
‘brand stamped on the plates and bars by the 3 
Maker has been defaced by punch marks @ @ 6 
extending beyond the brand in the form of 

a cross, thus :— 4 


denoting that the material has been rejected. 

16. Facilities for Inspection—The Maker shall adopt 
a system of marking the ingots, billets, slabs, plates, bars, &c., 
which will enable all finished material to be traced to the original 
charge, and the Surveyor must be given every facility for 
tracing all plates and bars to their respective charges, and for 
witnessing the required tests. When he is satisfied with the 
material and with the results of the tests, he shall be fur- 


nished with two copies of the advice notes of the material for 
his signature, one of which is to be forwarded by the Manu- 
facturer to the Boiler Maker, and the other is to be forwarded 
by the Surveyor to the Surveyors at the port where the boiler 
is to be built. 

17. Steel not produced where Rolled—Where steel is 
not produced in the works at which it is rolled, a certificate 
shall be supplied to the Surveyor, stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges for reference 
to the books of the Steel Maker. The number of the charge 
shall be marked on each ingot or billet for the purpose of 
identification, and the finished plates and bars shall also be 
legibly stamped in two places with the Maker’s name or trade 
mark, and the place where made. They shall also be stamped 
with numbers or identification marks by which they can be 
traced to the charge from which the material was made. 


18. General.—Besides the foregoing tests, samples of 
all material may be subjected to additional tests at the dis 
cretion of the Surveyors. 


19. In cases wherein it may be desired by Owners and 
Builders, consideration will be given by the Committee to 
proposals for the use of steel of other tenacity than is provided 
for in the foregoing Rules. 


QUALITY AND TESTING OF STEEL CASTINGS 


Section 5. 1. Process of Manufacture——Steel for 
castings shall be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 


2. Annealing.—All steel castings shall be thoroughly 
annealed in a properly constructed annealing furnace, which 
must permit of the whole casting being uniformly raised in 
temperature throughout its whole extent to the necessary 
intensity required for annealing purposes. The casting shall 
be allowed to cool down prior to removal from the annealing 
furnace ; and if subsequently heated for any purpose it shall 
again be similarly annealed if required by the Surveyor. 

3. Testing and Inspection—The following tests and 
inspections shall be made, preferably at the place of manu- 
facture prior to despatch, but in the event of any casting 
proving unsatisfactory in the course of preparation or erection, 
such casting shall be rejected notwithstanding any previous 
certificate of satisfactory testing. 

4. Tensile and Bend Test Pieces.—The tensile strength 
and ductility shall be determined from standard test pieces, 
which are to be prepared from sample pieces cast on the 
casting. ‘These sample pieces are not to be cut or partially 
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eut from the castings until the annealing of such castings has 
been completed, nor until they have been stamped by the 
Surveyor. The test pieces are to be stamped by the Surveyor 
after the annealing. All test pieces shall be selected by the 
Surveyor and tested in his presence, and he shall satisfy him- 
self that the conditions herein described are fulfilled. 

5. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. In castings 
of complex design, referred to in paragraph 12, at least two 
tensile and two cold bend tests are to be taken. Where a 
casting is made from more than one charge of steel, at least 
four tensile and four cold bend tests are to be taken from 
pieces cast as far apart as possible on the casting, some test 
pieces being taken from as near the top, and others from as 
near the bottom of the casting as practicable. 

4. Dimensions of Tensile Test Pieces—The tensile 
test pieces are to be turned so as to have a diameter of *564 
inch with a gauge length of 2 inches, or a diameter of *798 
inch with a gauge length of 8 inches, or a diameter of ‘977 
inch with a gauge length of 3} inches. 

7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section 1 inch wide 
by ? inch thick, with the edges rounded to a radius of +.th 
of an inch. They are to be bent over the thinner section. The 
bending may be performed either by pressure or by blows. 


8. Tensile Tests.—The tensile breaking strength deter- 
mined from test pieces of standard dimensions is to be 
between the limits of 26 and 35 tons per square inch with an 
elongation of not less than 20 per cent. measured on the 
standard test piece. 

9, Bend Tests.—T'he bend test pieces must withstand 
without fracture being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch. 

10. Additional Tests before Rejection.—Should either 
the tensile or bend test or both fail and the Surveyor con- 
sider the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, a duplicate of the test or tests which failed shall be 
made if requested by the Maker. In such cases the quality 
of the casting shall be judged by the result of the duplicate 
test or tests and not by the original test or tests which failed. 


11. Percussive Tests.—The castings are to be dropped 
on hard ground from a height of from 7 to 10 feet, accord- 
ing to the design, shape, and weight of the casting. 


12. Castings of Complex Design.—Oastings of complex 
design which would be liable to be deformed if submitted to 


the drop or percussive test, may have this test dispensed with 
provided two tensile and two cold bend tests be made upen 
pieces taken from positions as far apart as possible on each 
casting ; one tensile and one bend test being taken from as 
near the top and the others from as near the bottom of the 


casting as practicable. 


13. Hammering Tests.—After being subjected to the 
percussive test, the casting in each case is to be subsequently 
siung up and well hammered with a sledge hammer not less 
in weight than 7 Ibs., to satisfy the Surveyors that the cast- 
ing is sound and without flaw. This hammering test is also 
to be applied to castings of complex design which may not 
have been submitted to a percussive test. 


14. When the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be sub- 
mitted to tensile and bend tests, but they must be submitted 
to the drop and hammering tests specified in paragraphs 11 
and 13. 

15, Branding. —Every casting after it has satisfactorily 
withstood the prescribed tests, shall be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society's requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 


Section 6. 1. Process of Manufacture.—Ingot 
steel for forgings shall be made by the Open Hearth process, 
Acid or Basic, or by such other process as may be approved 
by the Committee. 

The forgings must be sound, they are to be made from 
sound ingots, and for all important forgings such as crank 
and propeller shafts, connecting rods, piston rods, the forgings 
must be gradually and uniformly forged. The sectional area 
of the body of the forging (as forged) shall not exceed one- 
fifth of the sectional area of the original ingot, and no part 
of the forging (as forged) shall have more than two-thirds of 
the sectional area of the original ingot. 


2. Annealing.—All important ingot steel forgings shall 
be thoroughly annealed in a properly constructed annealing 
furnace, which must permit of the whole forging being 
uniformly raised in temperature throughout its whole extent 
to the necessary intensity required for annealing purposes. 
If the forging be subsequently heated for any further forging 
it shall again be similarly annealed, if required by the 
Surveyor. 

3. Testing and Inspection—The following tests and 
inspections shall be made, preferably at the place of 
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manufacture prior to despatch, but in the event of any forging 
proving unsatisfactory in the course of preparation or 
erection, such forging shall be rejected notwithstanding 
any previous certificate of satisfactory testing. 


4. Tensile and Bend Test Pieces.—The tensile strength 
and ductility shall be determined from standard test pieces 
which are to be prepared from sample pieces cut lengthwise 
from the forging from a part of not less sectional dimensions 
than the body of the forging. Such standard test pieces 
shall be machined from the ‘sample pieces without forging 
down, and the sample pieces shall not be detached from the 
forging until the annealing of such forging has been com- 
pleted. The test pieces are to be stamped by the Surveyor 
after the annealing. All test pieces shall be selected by the 
surveyor and tested in his presence, and he shall satisfy 
himself that the conditions herein described are fulfilled. 


5. Number of Tests.—At least one tensile and one cold 
bend test are to be taken from each forging. Where a 
number of articles are cut from one forging, one tensile and 
one cold bend test from this whole forging will be sufficient. 


6. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of “564 
inch with a gauge length of 2 inches, or a diameter of ‘798 
inch with a gauge length of 3 inches, or a diameter of 
‘977 inch with a gauge length of 34 inches. 


7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section 1 inch 
wide by ¢ inch thick, with the edges rounded to a radius of 
yeth of an inch, ‘They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. ; 


8. Tensile Tests—The tensile breaking strength deter- 
mined from test pieces of standard dimensions is to be 


between the limits of 28 and 32 tons per square inch with an | 


elongation on the standard test piece of not less than 29 per 
cent. for 28 ton steel, and 25 per cent. for 32 ton steel, and 
in no case must the sum of the tensile breaking strength and 
corresponding elongation be less than 57. 


9. Bend Tests.—The bend test pieces must withstand 
without fracture being bent cold through an angle of 180 
degrees, the internal radius of the bend being not greater 
than } inch. 


10. Additional Tests before Rejection.—Should either 
the tensile or bend test, or both, fail, and the Surveyor con- 
sider the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
forging, a duplicate of the test or tests which failed shall be 


made if requested by the Maker. In such cases the quality 
of the forging shall be judged by the result of the duplicate 
test or tests and not by the original test or tests which failed. 


11. Branding.—Every forging after it has satisfactorily 
withstood the prescribed tests, shall be clearly and distinctly 
marked by the Society’s Surveyor indicating that the forging 
has complied with the Society’s requirements. 


12. General.—The requirements as to annealing and 
testing are intended to apply to shafts of all descriptions, also 
to connecting rods and piston rods which require to be made 
in several heats. They are not intended to apply to small 
forgings which during their last stage of manufacture are 
uniformly heated throughout. 


ENGINES. 


Section 7. 1. The engines are to be fitted with two 
feed-pumps, each capable of supplying the boilers; the 
pumps, ete., to be so arranged that either can be overhauled 
whilst the other is at work. 


2. The engines are to be fitted with two bilge pumps 
which are to be so arranged that either can be overhauled 
whilst the other is at work. 


3. In engines of 70 H.P. and under, and in engines 
of steam fishing vessels, one feed pump and one bilge pump 
will be deemed sufficient, provided they are of adequate 
capacity. 

The main feed pumps may be worked by independent 
engines provided they are fitted with automatic regulators 
for controlling their speed. If only one such pump is fitted 
for the main feed, the auxiliary feed pump required by 
paragraph 6 should also be fitted with an automatic speed 
regulator. 

4. A bilge injection, or a bilge suction to the cireu- 
lating pump, is to be fitted. 

5. The engine bilge pumps are to be fitted capable of 
pumping from each compartment of the vessel, the peaks 
excepted. All bilge suction pipes are to be fitted with strum 
boxes or strainers, so constructed that they can be cleared 
without breaking the joints of the suction pipes. The total 
area of the perforations in the strainers should be not less 
than double that of the cross section of the suction pipe. 
The mud boxes and roses in engine room are to be placed 
where they are easily accessible, and to the satisfaction of the 
Surveyor. 

6. A steam pump is to be provided capable of sup- 
plying the boilers with water; this pump to be provided _, 


Se 
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with suctions to the hotwell and also to the sea. A steam 
pump is to be so fitted as to pump from each compartment, 
to deliver water on deck, and if no hand pump is fitted in 
engine room it must be fitted to be worked by hand. In 
small vessels in which only one steam pump is fitted, it 
must comply with all the requirements. 


7. In single screw vessels fitted with steam turbine 
engines arrangements shall be made so that steam.can be 
led direct to the L.P. Turbine and either the H.P. or I.P. 
Turbine can exhaust direct to the condenser. Two turbines 
are to be fitted with astern wheels. 


8. In all vessels fitted with steam engines in which 
the lubricating oil is circulated under pressure, a spare oil 
pump is to be supplied with all connections ready for 
immediate use, and two independent means are to be 
arranged for circulating water through the oil cooler. 


9. In all steam pipes provision is to be made for 
expansion and contraction to take place without unduly 
straining the pipes. It is recommended that the various 
lengths of pipes should be made short of the designed 
lengths by amounts equal to half the calculated expansion 
by the temperature of the steam. 

Copper steam pipes are to be tested by hydraulic 
pressure to twice the working pressure and electro-deposited 
copper pipes are not to be approved for steam pipes. 

Wrought iron or steel lapwelded pipes and seamless 
steel pipes are to be tested by hydraulic pressure to 
three times the working pressure. The flanges are to be 
forged out of the solid, and are to be fitted to the pipes 
either by being screwed with a vanishing thread, riveted, 
welded or expanded by an approved process. 

The thickness of these pipes is not to be-less than that 
given by the following formula :— 


Working pressure in _ re (T — +125) 
lbs. persq.inch ~ ~~ iD 


where 'T = thickness of pipes in inches, 
D = internal diameter of pipes in inches, 


os = 9,000 for lapwelded pipes, 
| = 12,000 for seamless pipes. 
10. All discharge-pipes to be, if possible, carried above 
the deep load-line, and to have discharge valves fitted on 
the plating of the vessel in an accessible position. 


11. No pipes are to be carried through the bunkers 
without being properly protected. 


12. Bilge suction-pipes to be arranged to pump direct 
from each compartment, the roses to be fixed in places where 
they can be easily accessible. 


SHAFTS. 


Section 8. 1. All shafts are to be turned all over 
and are to be examined when rough turned and when 
finished. In the case of screw shafts scrap steel is not to 
be used, and in no case is a mixture of scrap iron and scrap 
steel to be employed. It is recommended that screw shafts 
be made of ingot steel or forged from blooms made from 
rolled iron bar of good fibrous quality. 

2. Gauges of an approved description for testing the 
truth of the crank shafts of Reciprocating Engines are to 
be supplied with all new engines, and adjusted in the 
presence of the Surveyor. Where Steam Turbine Engines 
are fitted, gauges for testing the truth of the rotor, pinion 
and gear wheel shafts are to be supplied, and adjusted 
in the presence of the Surveyor. 

3. The length of the stern bush is to be at least four 
diameters of the shaft. It is recommended that the shaft 
liner should be continuous the whole length of the stern 
tube, and that the after end should be tapered. in thickness 
and made watertight in the propeller boss. If the liner is 
made in two pieces the joint should be burned. If the liner 
does not fit tightly at the part between the bearings in the 
stern tube, the space between the shaft and the liner should 
be charged or “forced” with a plastic material insoluble in 
water and non-corrosive. If two liners are used, it is 
recommended that they be tapered in thickness at the ends, 
and that the shaft should be lapped or protected between the 
liners. In this case, and also if no liners are used, the 
diameter of the shaft should be eiths of that required for a 
shaft with a continuous liner. 


4, For dimensions of shafts, see the formula in 
Section 18. 


Cocks, Pipes, AND SEA CONNECTIONS. 


Section 9. 1. With a view to insuring better control 
over cocks, valves, and pipes connecting the engines and 
boilers with the sea, they are to be fixed as follows, in all new 
vessels and vessels having new engines or boilers :-— 

2. All sea-cocks to be fitted on the plating of the 
vessel above the level of the stoke-hold and engine-room 
platforms, or attached to Kingston valves of a height 
sufficient to lift them up to the level of these ‘platforms. 
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3. The bolts securing all cocks or sea connections to 
the plating of the vessel are to be tapped into the plating of 
the vessel or fitted with countersunk heads. 


4. The blow-off cocks on the plating of the vessel are 
to be fitted with spigots passing through the, plating, and a 
brass or gun-metal ring on the outside. The cocks are to be 
so constructed that the key or spanner can only be taken off 
when the cock is shut. 


5. Cocks and valves connecting all suction pipes to be 
fixed above the stoke-hold and engine-room platforms. 

6. The arrangements of pumps, bilge injections, 
suction and delivery pipes, is to be such as will not permit of 
water being run from the sea into the vesse! by an act of 
carelessness or neglect. Any defective arrangement to be 
reported to the Commiitee. 


SPARE GEAR. 

Section 10. The articles of spare gear mentioned 
in the following list. will be required to be carried in all 
steam vessels fitted with Reciprocating Engines classed in 
the Society’s Register Book, viz. :— 

2 connecting rod or piston rod top-end bolts and 
nuts. 

2 connecting rod bottom-end bolts and nuts. 

2 main bearing bolts. 

1 set of coupling bolts. 

1 set of feed and bilge pump valves, 

1 set of piston springs (where common springs are 
used). : 

A quantity of assorted bolts and nuts. 

Tron of various sizes. 


In addition to the foregoing the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— . 

Crank shaft.. 

Propeller shaft. 

Propeller, or a full set of blades. 
Stern bush, or lignum vite lining for bush, 
1 pair of connecting rod brasses. 
1 pair of cross head brasses. 

1 set of link brasses. 

1 eccentric strap complete. 

Air pump rod. 

Circulating pump rod. 

H. P. valve spindle. 

L.P. valve spindle. 

1 set of check valves. 

6 cylinder cover bolts. 


6 junk ring bolts. 

4 valve chest cover bolts. 

2 dozen boiler tubes. 

3 dozen condenser tubes. 

1 cylinder escape valve and spring. 
1 set of safety valve springs. 


SpaRE GEAR FoR STEAM TURBINE ENGINES. 

In vessels classed in the Society’s Register Book fitted 
with Steam Turbine Engines the articles of spare gear 
mentioned in the following list will be required to be 
carried, Viz.:— 

» bolts and nuts (or studs and nuts) for each size 
of rotor bearing. 

2 bolts and nuts (or studs and nuts) main gear 
wheel bearing. 

2 bolts and nuts (or studs and nuts) pinion bearing. 

1 set of coupling bolts of each size used. 

One-twentieth of total number of bolts and nuts 
(or studs and nuts) for each gear case joint. 

Oné-twentieth of total number for each Turbine 
casing joint. 

2 thermometers for oil circulating system. 

1 set of bearing bushes for one gear wheel shaft. 

1 set of bearing bushes for rotor. 

1 set of bearing bushes for pinion shafts. 

One half set of packing rings or segments for each 
gland of rotor shafts so fitted and half the 
number of springs fitted. 

2 ordinary thrust horseshoes (or thrust rings) for 
main thrust block, or sufficient pads for one 
face of. Michell type of main thrust block. 

Turbine thrust and adjusting bushes with rings 

_ complete, or one set of pads of Michell type 
for one turbine of each size fitted. 

1 set of liners for adjusting block of different 
thicknesses. 

1 set of feed pump valves. 

1 set of bilge pump valves. 

1 set of valves for lubricating oil pump. 

1 bucket and rod for lubricating oi] pump. 

1 escape valve spring of each size fitted. 

A quantity of assorted bolts, studs and nuts. 

Bars and plates of iron or mild steel. 

In addition to the foregoing, the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— 

1 propeller of each hand, or one set of blades of 
cach hand. 
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1 propeller shaft. 

Lignum Vitae lining for one stern bush. 

Sufficient material for one gland and one dummy 
ring of each size where labyrinth packing is 
used, 

1 air pump rod, bucket and valves. 

1 cireulating pump rod, bucket and valves, or 
impeller and shaft. 

2 doz. boiler tubes. 

5°/, of the number of condenser tubes and 
packing glands for same. 

10°/, of the tubes for oil cooler and packing glands 
for same, 

1 set of boiler feed check valves. 


RULES FOR DETERMINING THE WORKING 
PRESSURE TO BE ALLOWED IN NEW BOILERS. 


CYLINDRICAL SHELLS oF Iron BOoILERs. 


Section 11. The strength of circular shells of iron 
boilers to be calculated from the strength of the longitudinal 
joints by the following formula :— 


O* TXB: 
D 


=working pressure. 
where © = co-efficient as per following table, 
T = thickness of plate in inches, 
D = mean diameter of shell in inches, 
B = percentage of strength of joint found as 
follows—the least percentage to be taken. 
For plate at joint B = P = ¢ 


= Xe LOD: 


kg nxa 
For rivets at joint = x 100 with iron rivets 
Eee RS « 


in iron plates with punched holes. 


TeXES 
= x 90 with iron rivets 
B=oxT 
in iron plates with drilled holes. 


(In case of rivets being in double shear, 1°75a is to be 
used instead of a.) 


where p = pitch of rivets. 
d = diameter of rivets. 
a = sectional area of rivets. 
n = number of rows of rivets. 


Mem.—In any case where the strength of the longitudinal 
joint is satisfactorily shown by experiment to be greater than 
given by this formula the actual strength may be taken in 
the calculation. 


TABLE OF CO-EFFICIENTS. 
IRON BOILERS. 


Plates 
For Plates ging For Plates | 


Description of Longitudinal d-inch thick and above 
Joint. thick and ae f-inch 


under. j-inch, thick. 


Lap Joint, Punched Holes...) 155 165 170 


Lap Joint, Drilled Holes ...... 170 180 190 
Double Butt Strap Joint, ~; 
Punched Holes . ....... 170 180 190 
Double Butt Strap Joint, 3 
Drilled Holes ............ aly A coe 


Note.—The inside butt strap to be at least 3 of the strength of the 
longitudinal joint. 


CYLINDRICAL SHELLS OF STEEL BOILERS. 


Section 12. The strength of cylindrical shells of 
steel boilers is to be calculated from the following formula :— 
Cy] x Be 
D 


working pressure in Ibs, per square inch. 
where [) = mean diameter of shell in inches. 
T = thickness of plate in sixteenths of an inch. 


© = 22 when the longitudinal seams are fitted 
with double butt straps of equal width. 


© = 21°25 when they are fitted with double butt 
straps of unequal width, only covering on 
one side the reduced section of plate at 
the outer lines of rivets. 


C = 20°5 when the longitudinal seams are lap 
joints. 


If the minimum tensile strength of shell 
plates is other than 28 tons per square 
inch, these values of © should be corres- 
pondingly modified. 


B = the least percentage of strength of longi- 
tudinal joint found as follows :— 


For plate at joint B = P r : x 100. 
For rivets at joint B = : * : x 85 where steel rivets 
are used. 
B= : . : x 70 where iron rivets 
are used. 


F 
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where p = pitch of rivets in inches. 
t = thickness of plate in inches. 
d = diameter of rivet holes in inches. 


n = number of rivets used per’ pitch in the 
longitudinal joint. 


a = sectional area of rivet in square inches. 


(In case of rivets in double shear 1°75a is to be used 
instead of a.) 

Norge.—The inside butt strap to be at least 4 of the strength 
of the longitudinal joint. 

Norse.—For the shell plates of superheaters or steam 
chests enclosed in the uptakes or exposed to the direct action 
of the flame, the co-efficients should be 3 of those given in 
the preceding tables. 


Proper deductions are to be made for openings in shell. 


All manholes in circular shells to be stiffened with com- 
pensating rings. 


The shell plates under domes in boilers so fitted to be 
stayed from the top of the dome or otherwise stiffened. 


Stays. 


Section 18. 1. The strength of stays supporting 
flat surfaces is to be calculated from the smallest part of the 
stay or fastening, and the strain upon them is not to exceed 
the following limits, namely :— 


2. Iron Stays——For stays not exceeding 14 inches 
smallest diameter, and for all stays which are welded 
6,000 Ibs. per square inch ; for unwelded stays above 1} inches 
smallest diameter, 7,500 lbs. per square inch. 


3. Steel Stays.——For screw stays not exceeding 
14 inches smallest diameter, 8,000 lbs. per square inch ; for 


- screw stays above 1} inches smallest diameter, 9,000 Ibs. per 


square inch. For other stays not exceeding 14 inches 
smallest diameter, 9,000 Ibs. per square inch, and for stays 
exceeding 1} inches smallest diameter, 10,400 Ibs. per square 
inch. No steel stays are to be welded. 


4. Stay Tubes.—The stress is not to exceed 7,500 lbs. 
per square inch. . 
Fiat PLATEs. 
Section 14. 1. The strength of flat plates supported 
by stays is to be taken from the following formula :— 
x 
pr 


= working pressure in lbs. per square inch ; 


where JT = thickness of plate in sixteenths of an inch, 


PP? = square of pitch in inches. If the pitch in 
rows is not equal to that between the 
rows, then the mean of the squares of the 
two pitches is to be taken, 


C = 90 for iron or steel plates 5 thick and 


under, fitted with screw stays with 
riveted heads, 


C = 100 for iron or steel plates above i thick 
fitted with screw stays with riveted heads, 


C = 110 for iron or steel plates i thick and 
under, fitted with stays and nuts, 


C = 120 for iron plates above i, thick, and for 
steel plates above 5 and under ty thick. 
fitted with screw stays and nuts, 


C = 135 for steel plates ve thick and above, 
fitted with screw stays and nuts, 


C = 140 for iron plates fitted with stays with 
double nuts, 


C = 150 for iron plates fitted with stays with 
double nuts and washers outside the 
plates, of at least 4 of the pitch in 
diameter and 4 the thickness of the 
plates, 


C = 160 for iron plates fitted with stays with 
double nuts and washers riveted to the 
outside of the plates, of at least 3 of the 
pitch in diameter and 4 the thickness of 
the plates, 


C = 175 for iron plates fitted with stays with 
double nuts and washers riveted to the 
outside of the plates, when the washers 
are at least 2 of the pitch in diameter and 
of the same thickness as the plates. 


For iron plates fitted with stays with double nuts and 
doubling strips riveted to the outside of the plates, of the 
same thickness as the plates, and of a width equal to § the 
distance between the rows of stays, @ may be taken_as 
175, if P is taken to be the distance between the rows,'and 


190 when P is taken to be the pitch between-the stays in 
the rows. 


RULES FOR 


For steel plates, other than those for combustion 
chambers, the values of © may be increased as follows :— 
C = 140 increased to 175, 


150 ¢ 185, 
160 45 200, 
175 A 220, 
190 $ 240. 


2. If flat plates are strengthened with doubling plates 
securely riveted to them, having a thickness of not less than 
3 of that of the plates, the strength to be taken from 

t\2 
Cc r+ i working pressure in Ibs. per square inch ; 
where t = thickness of doubling plates in sixteenths, 
and ©, T and P are as above. 

Norre.—In the case of front plates of boilers in the 
steam space, these numbers should be reduced 20 per cent., 
unless the plates are guarded from the direct action of the 
heat. 


8. For steel tube plates in the nest of tubes the 
strength to be taken from 
2 
Mo = working pressure in Ibs. per square inch ; 
where T = the thickness of the plates in sixteenths 
of an inch, 
P =the mean pitch of stay tubes from centre 
to centre. 
For the wide water spaces between the nests of tubes 
the strength to be taken from 


x T? ; : 5 
CsT = working pressure in lbs. per square inch ; 


where = the horizontal distance from centre to 

centre of the bounding rows of tubes, and 

C = 120 where the stay tubes are pitched with 
two plain tubes between them and are 

ovis not fitted with nuts outside the plates, 

C = 180 if they are fitted with nuts outside the 
plates, 

C = 140 if each alternate tube is a stay tube not 
fitted with nuts, 

C = 150 if they are fitted with nuts outside the 
plates, 

C = 160 if every tube in these rows is a stay 
tube and not fitted with nuts, 

C = 170 if every tube in these rows is a stay 
tube and each alternate stay tube is fitted 
with nuts outside the plates. 
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4. The thickness of tube plates of Combustion 
Chambers in cases where the pressure on the top of the 
chambers is borne by these plates is not to be less than that 
given by the following rule :— 


T=-Px*WwxD 
1750 x (D — 4) 
where P = working pressure in lbs. per square inch, 
W = width of Combustion Chamber between 
plates in inches. 


D = horizontal pitch of tubes in inches. 
d == inside diameter of plain tubes in inches. 


T = thickness of tube plates in sixteenths of 
an inch. 


GIRDERS. 


Section 15. The strength of girders supporting 
the tops of combustion chambers and other flat surfaces to 
be taken from the following formula :— 


Cea ea working pressure in lbs. per square inch ; 
L-P)xBbxclb 
where L, = width between tube plates, or tube plate 
and back plate of chamber, 
P = pitch of stays in girders, 
D = distance from centre to centre of girders, 
d = depth,of girder at centre, 
T = thickness of girder at centre. All these 
dimensions to be taken in inches. 


Wrought Iron. 


6,000, if there is one stay to each girder. 
9,000, if there are two or three stays to each girder. 
C=/10,000, if there are four or five stays to each girder. 
10,500, if there are six or seven stays to each girder. 
10,800, if there are eight stays or above to each girder. 


Wrought Steel. 


7,110, if there is one stay to each girder. 
10,660, if there are two or three stays to each girder. 
C=/11,850, if there are four or five stays to each girder. 
12,440, if there are six or seven stays to each girder. 
12,800, if there are eight stays or above to each girder. 


If the minimum tensile strength of girder plates 1s 
other than 28 tons per square inch, these values of G should 
be correspondingly modified. 

£2 
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CIRCULAR FURNACES. 


Section 16. 1. The strength of plain furnaces to 
resist collapsing to be calculated as follows — 


Where the length of the plain cylindrical part of the 
furnace exceeds 120 times the thickness of the plate, the 
working pressure is to be calculated by the following 
formula :— 

1,075,200 x T? _ 
LxD 
working pressure in lbs. per square inch ; 


Where the length of the plain cylindrical part of the 


furnace is less than 120 times the thickness of the plate, the | 


working pressure is to be calculated by the following 
formula :— 
50x (800T—L) _ 
D 
working pressure in Ibs. per square inch, 
where D = outside diameter of furnace in inches, 

T = thickness of plates in inches, 

L. = length of plain cylindrical part in inches, 
measured from the centres of the rivets 
connecting the furnaces to the flanges of 
the end and tube plates, or from the 
commencement of the curvature of the 
flanges of the furnace where it is flanged 
or fitted with Adamson rings. 


2. In the furnaces referred to below the formule 
given are applicable if the steel used has’ a tensile strength 
of not less than 26 nor more than 30 tons per square inch. 
If the material of furnaces has a less tensile strength than 
26 tons per square inch, then for each ton per square inch 
which the minimum tensile strength falls below 26, the 
co-efficient is to be correspondingly decreased by 3},th part. 

3. The strength of corrugated furnaces made on 
Fox’s, Morison’s, Deighton’s, or Beardmore’s plan, to be 

"calculated from 
1,259 x (1-2) 


working pressure in Ibs. per square inch. 


4. The strength of spirally corrugated furnaces is to be 
calculated from the following formula :— 
912 x (T—2) _ 
in » ec 
working pressure in Ibs. per square inch ; 
where T = thickness of plate in sixteenths of an inch, 
and D = outside diameter of corrugated furnaces,’ in 
inches. : 


5. The strength of the Improved Purves’ furnaces 
with ribs 9 inches apart, and of Brown’s Cambered furnaces 
with ribs either 8 inches or 9 inches apart, to be calculated 
from the following formula :— 


1,160 x (T—2) _ 


D 


working pressure in Ibs. per square inch ; 
where T = thickness of plate in sixteenths of an inch, 
and [D = smallest outside diameter of furnaces, in 
inches. 
6. The strength of the Leeds Forge bulb furnace is to 
be calculated from the following formula :— 


1,259 x (T—2) _ 


working pressure in Ibs. per square inch ; 
where T = thickness of plate in sixteenths of an inch, 
and ED = smallest outside diameter in inches. 


7. The strength of Holmes’ patent furnaces, in which 
the corrugations are not more than 16 inches apart from 
centre to centre, and not less than 2 inches high, to be 
calculated from the following formula :— 


945 x (T—2) _ 
D 
working pressure in Ibs. per square inch ; 
where T = thickness of plain portions of furnace in 
sixteenths of an inch, 
and [— = outside diameter of plain parts of the furnace 
in inches. 


DonxEY BOILERS. 


Section 17. The iron used in the construction of 
the fire boxes, uptakes, and water tubes of donkey boilers 
shall be of good quality, and to the satisfaction of the 
Surveyors, who .may in any cases where they deem it 
advisable apply the following tests :— 


] 


| ] o 
Thickness of To Bend cold through an angle of 


Plates. | With the Grain. | Across the Grain. 
| bye Eo y 
ts | 80° 45° 
as 70° 35° 
as 55° 25° 
16 40° ay 


The material to stand bending fot to an angle of 90 
degrees, over a radius not greater than 1} times the thickness 
of the plates. 
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RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 18. 
are to be not less than those given by the following 


1. The diameters of intermediate shafts 


formula :— 
For Compound Engines with two cranks at right angles— 


Diameter of intermediate shaft in inches = 


(04 A + 006 D + *02 S) ere 


For Triple expansion engines with three cranks at equal 
angles— 
Diameter of intermediate shaft in inches= 


3 
(038 A + 009 B + 002 D + 0165 §) x P 
For Quadruple expansion engines with two cranks at right 
angles— 


Diameter of intermediate shaft in inches= 


(034 A +011 B +0046 +:0014D +016 §) ye P 


For Quadruple expansion engines with three cranks— 
Diameter of intermediate shaft in inches= ee 
3 
(028 A +:014 B +°006 C +:0017 D +015 §) x 5 
For Quadruple expansion engines with four cranks— 
Diameter of intermediate shaft in inches= ae 


(033 A +°01B +°004C +0013 D +0155 S) x A/ P 
where A = diameter of High Pressure Cylinder in 

inches, 

B = diameter of first Intermediate Cylinder in 
inches, 

C = diameter of second Intermediate Cylinder 
in inches, 

D = diameter of Low Pressure Cylinder in inches, 

S = Stroke of Pistons in inches, 

P = Boiler pressure above atmosphere in lbs. 
per square inch. 

2. The diameter of crank shaft, and of thrust shaft 
under the collars, to be at least eths of that of the inter- 
mediate shaft. The diameter of thrust shaft may be tapered 
off at each end to the same size as that of the intermediate 
shaft. 


3. For direct coupled and for geared steam turbine 
engines the 


70x SH 
Diameter of the intermediate shaft in inches= R 


where SEP is the shaft horse power at full power, 
R is the number of revolutions of the shaft per minute 
at full power, 


The diameter of the thrust shaft under the collars is 
to be at least 23ths of that of the intermediate shaft. 


4. The diameter of the screw shaft to be equal to the 
diameter of intermediate shaft (found as above) multiplied 
03 P 
b (-68 tS 
: 2 
where P is the diameter of propeller, and 
T the diameter of intermediate shaft, both in inches. 


), but in no case to be less than 1:07 T, 


This size of screw shaft is intended to apply to shafts 
fitted with continuous liners the whole length of the stern 
tube, as provided for in Section 8, paragraph 3. If no liners 
are used or if two separate liners are used, the diameter of 
the shaft should be spths that given above. 


The diameter of screw shaft is to be tapered off at the 
forward end to the size of the crank shaft. 


5. Nore.—The Rules are intended to apply to Two 
Cylinder Compound Engines, in which the ratio of areas of 
Low and High Pressure Cylinders does not exceed 4°5 to 1 ; 
to Triple Expansion Engines in which it does not exceed 
9 to 1; to Quadruple Expansion Engines in which it does 
not exceed 12 to 1; and in all cases, as regards the stroke, 
in which the length of stroke is not less than one half the 
diameter or greater than the diameter of the Low Pressure 
Cylinder. Engines of extreme proportions beyond these 
limits being specially submitted to be dealt with on their 
merits. 


PERIODICAL SURVEYS. (See N.B.) 


Section 19. 1. The machinery and boilers of all 
steam ships and the donkey boilers of sailing vessels are to be 
surveyed annually if practicable, and in addition are to be 
submitted to a Special Survey upon the occasions of the 
vessels undergoing the Special periodical Surveys Nos. 1, 2, 
and 8, prescribed in the Rules, unless the machinery and 
boilers have been specially surveyed within a period of twelve 
months. 


2. At these Special Surveys, and on other occasions if 
deemed necessary by the Surveyors, the propeller, stern-bush, 
sea connections, and their fastenings, are to be examined 
while the vessel is in dry dock. 


3. The screw shaft is to be examined annually and 
drawn at intervals of not more than three years in the 
cases of shafts fitted with continuous liners, and of not 
more than two years in the cases of other shafts. (On the 
application of owners, the Committee will be prepared to 
give consideration to the circumstances of any special case). 
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4. The cylinders, pistons, slide valves, crank and 
tunnel shafts, and pumps are to be examined, and if necessary 
the condenser is to be examined and tested. 


5. The arrangements of cocks, pipes, bilge-suctions, 
roses, &c., are to be examined. 


6. The boilers and superheaters are to be examined 
internally and externally, and if deemed necessary by the 
Surveyors, both boilers and superheaters are to be drilled or 
tested by hydraulic pressure ; the safe working pressure is to 
be determined by their actua! condition. 


7. The safety valves are to be examined and set to the 
safe working pressure. : 


8. If satisfactory, these Surveys will be recorded in the 


’ Register Book thus :—‘t LMC6,17 ” in red or “ B&MS6,17 ” 


in red. 


9, “LMC” (Ltoyp’s MacHinerY Cu#RTIFICATE) 
denotes that the machinery and boilers are fitted in accordance 
with the Rules; and when followed by a date, indicates that 
they were found at that time to be in good condition. “ MS” 
with a date denotes that the engines at that time were found 
upon inspection to be in good condition. | “BS ” with a date 
denotes that the boilers were found upon inspection at that 
time to be in good condition. 


10. “B&MS” (Borers AND MACHINERY SURVEYED), 
with a date, denotes that the boilers and machinery, though 
not fitted strictly in accordance with the Rules, were found 
upon inspection at that time to be in good condition. 


11. In the event of either the machinery or boilers 
appearing to be impaired to such an extent as to render it 
desirable that either or both be specially surveyed within 
the periods prescribed above, a Certificate for either 
mnachinery or boilers for a limited. period will be granted 
according to the nature of the case, 
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BOILERS. 


12. The boilers of all steam ships and the donkey boilers 
of sailing vessels are to be specially surveyed when six years 
old, and subsequently they are to be specially surveyed 
annually. 


13. At these surveys the boilers and superheaters are 
to be examined internally and externally, and if deemed 
necessary by the Surveyors, both boilers and superheaters 
are to be drilled or tested by hydraulic pressure ; the safe 
working pressure is to be determined by their actual 
condition. 


14. The safety valves are to be examined and set to the 
safe working pressure. 


15. If satisfactory these surveys will be recorded in the 
Register Book thus :—* BS6,17 ” in red in the case of steam 
vessels, and “ DBS6,17 ” in red in the case of sailing vessels. 


16. “BS” (Boilers Surveyed) or “ DBS” (Donkey 
Boiler Surveyed), with a date, denotes that the boilers were 
found upon inspection at that time to be in good condition. 


17. In the event of the boilers appearing to be impaired 
to such an extent as to render it desirable that they be 
specially surveyed within the periods prescribed above, 
a Certificate for a limited period will be granted according 
to the nature of the case. 


N.B.—In reference to the Rules above quoted, and in 
order to prevent the disappointment arising from Ships losing 
their Characters from want of survey, il is hereby intimated 
that the duty of giving NOTICE OF PERIODICAL SURVEYS 


| required by the Rules, or when repairs are necessary in 


consequence of damage, or from other causes, rests with the 


\ \ Owners, Masters, or Agents. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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RULES FOR THE SURVEY OF INTERNAL COMBUSTION ENGINES 
(OTHER THAN OF THE DIESEL TYPE) FOR MARINE PURPOSES. 


GENERAL. 


Section 1. In vessels propelled by Internal Com- 
bustion Engines, the Rules as regards Machinery will be the 
same as those relating to steam engines so far as regards 
the testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes and propellers. 


CONSTRUCTION. 


Section 2. 1. The following points should be 
observed in connection with the design of the engines. 


a , P : 
2. The shaft bearings, connecting rod brasses, the valve 
gear, the inlet and exhaust valves must be easily accessible. 


€ r . 

3. The reversing gear and clutch must be strongly 
constructed and easily accessible for examination and 
adjustment. 


4. In engines of above 60 B.H.P. which are not 
reversible and which are manceuvred by clutch, a governor 
or other arrangement must be fitted to prevent racing of the 
engine when declutched. 


5. Efficient positive means of lubrication (preferably 
sight feed) must be fitted to each part requiring continuous 
lubrication. 


6. If the engines are of the closed-in type, they must 
be so fitted that the contained lubricating oil can be drained 
when necessary, and in wood vessels an easily drained metal 
or metal-lined tray must be fitted to prevent leakage of 
either fuel oil or of lubricating oil from saturating the wood 
work, 


7. Carburettors, where petrol is used, and vaporisers, 
where paraffin is used, should be so designed that when the 
engine is stopped the fuel supply is automatically shut off. 
If an overflow is provided in the carburettor or vaporiser, 
a gauze covered tray with means of draining it must be fitted 
to prevent the fuel from flowing into the bilges. 


Strong metallic gauze diaphragms should be fitted 
either between the carburettor (or vaporiser) and cylinders 
or at the air inlets. 


8. If the ignition is electric, either by magneto or by 
coil and accumulator, all electric leads must be well insulated 
and suitably protected from mechanical injury. The leads 
should be kept remote from petrol pipes, and should 
not be placed where they may be brought into contact 
with oil. 


The Commutator must be enclosed; and the sparking 
coils must not be placed where they can be exposed to 
explosive vapours. 


9, No exposed spark gap should be fitted. 


10. In paraffin and heavy oil engines where lamps are 
used for ignition or for vaporising, these lamps should be 
fixed by some suitable bracket, and the flame enclosed when 
in use. 


11. The circulating pump sea suction is to have a cock 
or valve on the vessel’s skin placed on the turn of the bilge 
in an easily accessible position, and the circulating pipe is to 
be provided with an efficient strainer inside the vessel. The 
discharge overboard is to be fitted with a cock or valve on 
the vessel’s skin if it is situated under or near the load line 
of the vessel. 


12. The pumping arrangements are to be the same as 
would be required in the case of a steam vessel of the 
game size and power, with the exception that no bilge 
injection need be fitted. In the cases of vessels fitted 
with water ballast, the water ballast pump must have one 
direct suction from the engine room bilges in addition. — 


In open launches, and in small sailing vessels in which 
the engines are auxiliary only, a suitable additional hand 
pump, fitted to draw from the engine room bilges, may be 
accepted in lieu of a power driven pump. 
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13. The cylinders are to be tested by hydraulic pressure 
to twice the working pressure to which they will be subjected. 
The water jackets of the cylinders to 50lbs. per square inch, 
and the exhaust pipes and silencer to 100lbs. per square 
inch, 


14. The exhaust pipes and silencer should be efficiently 
water cooled or lagged to prevent damage by heat, and if the 
exhaust is led overboard near the water-line, means must be 
arranged to prevent water from being syphoned back to the 
engine. 


15. The machinery must be tried under full working 
conditions, the report stating the approximate speed of vessel, 


the number of revolutions of the engines at full power, both 


ahead and astern, and the lowest number of revolutions of 
the engines which can be maintained for manceuvring pur- 
poses. 


RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 8. The crank, intermediate, and other shafts 
if of ordinary mild steel are to be of not less diameters than 
as given in the following table. When special steel is used, 
the sizes are to be submitted for consideration. 


1. For Petrol or Paraffin Engines for smooth water 
services :— 


Diameter of crank | _ 3 TR 
shaft in inches =C aJP S 
where D = diameter of cylinder in inches, 


S = stroke of piston in inches. 


Four Stroke Cycle. ide: roretined Reba the 
each crank. bearings. 
For 1, 2, 8, or 4 Cyls.|1 or 2 Cyls.|) CG =34 | C ='38 
3 6, |. 8, | O36 | CO =-40 
9 8 4 Mrs C.='38 CG — 425 
” ee 6 » | C=44 | C= 49 


For open sea service add ‘02 to ©. 


Diameter of eal Yo 
mediate and screw > = C J D? S(@ + 3) 
shafts in inches } : 


where D = diameter of cylinder in inches, 
S = stroke of piston in inches, 


n = number of cylinders. 


For smooth water services— For open sea services— 

C ='155 for intermediate | Ce -165 
shafts. 

C ='170 for screw shafts 
fitted with continuous 
liners, 

C = "180 for screw shafts 
fitted with separate 


C = 180 


Cc = ‘190 


liners or with no liners. 


In engines of two-stroke cycle, n is to be taken as twice 
the number of cylinders. 


2. When ordinary deep thrust collars are used the 
diameter of the shaft between the collars is to be at least 
21 ths of that of the intermediate shaft. 


3. The above Rules apply only to Engines in which the © 
initial pressure does not exceed 250 Ibs. per square inch, 
In the cases of Semi-Diesel and other Engines, in which 
higher initial pressures are employed, particulars should be 
submitted for special consideration. 


FUEL TANKS AND CONNECTIONS. 


Section 4. 1. Separate fuel tanks are to be tested 
with all fittings, toa head of at least 15 feet of water. If 
pressure feed tanks are employed, they are to be tested to 
twice the working pressure which will come on them but at 
least to a head of 15 feet of water. If the tanks are made of 
iron or steel they should be galvanized. 


2. Strong and readily removable metallic gauze dia- 
phragms should be fitted at all openings on petrol 
tanks. 


3. Paraftin or heavy oil tanks, not used under pressure, 
are to be fitted with air pipes leading above deck. Pressure- 
feed tanks and tanks containing petrol, should be provided 
with escape valves discharging into pipes leading to the 
atmosphere above deck. ‘The upper ends of all air pipes are 
to be turned down and pipes above 1 inch diameter are to be 
provided with gauze diaphragms at the end. 


4, No glass gauges are to be fitted to fuel tanks 
containing either petrol, paraffin or heavy oil. 


5. Filling pipes are to be carried through the deck so 
that the gas displaced from the tanks has free escape to 
the atmosphere. 
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6. Separate fuel tanks should be provided with metal- 
ined trays to prevent any possible leakage from them flowing 
into the bilges, or saturating woodwork. Arrangements 
are to be provided for emptying the tanks and draining the 
trays beneath them. For petrol tanks the trays must 
have drains leading overboard where possible or they should 
be gauze covered trays with means for draining them. 


7. All fuel pipes are to be of annealed seamless copper 
with flexible bends. ‘Their joints are to be conical, metal to 
metal. A cock or valve is to be fitted at each end of the 
pipe conveying the fuel from the tank to the carburettor or 
vaporiser. The fuel pipes should be led in positions where 
they are protected from mechanical injury and can be 
exposed to view throughout their whole length. 


8. ‘he engine room, and the compartment in which 
the fuel tanks are situated, are to be efficiently ventilated. 


9. An approved fire extinguishing apparatus must be 
supplied. 


71, FENCHURCH STREET, LONDON, E.C. 
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PERIODICAL SURVEYS. 


Section 5. 1. The machinery is to be submitted to 
survey annually. At these surveys the cylinders, pistons, 
connecting rods, crank and other shafts, inlet and exhaust 
valves and gear, clutches, reversing gear, propeller, sea 
connections, and pumps are to be examined. The electric 
ignition is to be examined and the electric leads tested. The 
fuel tanks and all connections are to be examined, and if 
deemed necessary by the Surveyor, to be tested to the same 
pressure as required when new. If practicable, the engines 
should be tested under working conditions. 

2, The screw shaft is to be examined annually and 
drawn at intervals of not more than three years in the cases 
of shafts fitted with continuous liners, and of not more than 
two years in the cases of other shafts. (On the application 
of owners, the Committee will be prepared to give considera- 
tion to the circumstances of any special case). 


By order of the Committee, 
ANDREW. SCOTT, 
Secretary. 
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RULES FOR THE CONSTRUCTION AND SURVEY OF DIESEL ENGINES 


AND THEIR 


AUXILIARIES. 


Section 1. In vessels propelled by Diesel Oil 
Engines, the Rules as regards machinery will be the same 
as those relating to steam engines, so far as regards the 
testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes, and propellers. 


CONSTRUCTION. 


Section 2. 1. In vessels built under Special Survey 
and fitted with Diesel Engines, the engines must also be 
constructed under Special Survey. 


2. In cases of Diesel Engines being built under Special 
Survey, the distinguishing mark +’ will he noted in Red, 
thus :—*KLMC or NE. 


3. In order to facilitate the inspection, the plans of 
the machinery are to be examined by the Surveyors, and 
the dimensions of the shafts are to be submitted for 
approval. : 


4, The Surveyors are to examine the materials and 
workmanship from the commencement of the work until 
the final test of the machinery under full power working 
conditions ; any defects are to be pointed out as early as 
possible. 


5. Any novelty in the construction of the machinery 
is to be reported to the Committee and submitted for 
approval. 


6. The auxiliary engines used for air compressing, 
working dynamos and ballast, or other, pumps, are also to 
be surveyed during construction. 


7. In cases where the designed maximum pressure in 
the cylinders does not exceed 500 lbs. per square inch, 
the diameters of the crank shaft of the main engines are 
not to be less than those given by the following 
formula :— 


Diameter-of ) 3 
crank shaft =a A/ D? x (AS + BL) 
where D = diameter of cylinder, 

S = length of stroke, 


L. =span of bearings adjacent to a crank, 
measured from inner edge to inner edge. 


The values of (AS + BL) are as given in the follow- 
ing table :— 


TABLE I. 


Values of the Co- 


2 Cycle Single 
} 7 efficients. 


4 Cycle Single Y 
Acting Engine. 


Acting Engine. 


4 or 6 cyls. 2 or 8 cyls. 089S + -056L 


8 cyls. 4 cyls. ‘99S + 054L 
10 or 12 cyls. Sorécyls. | 11S + 052L 
16 cyls. 8 cyls. 1318 + -050L 


For auxiliary engines of the Diesel Type the diameters 
may be five per cent. less than given by the foregoing 
formula. 


8. In solid forged shafts the breadth of the webs 
should be not less than 1°33 times and the thickness not 
less than 0°56 times the diameter of the shaft as found 
above, or, if these proportions are departed from, the webs 
must be of equivalent strength. 
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9. Where no fly wheel is fitted, the diameter of the 
intermediate shaft must not be less than given by the 
formula :— 


Diameter of inter- 3 
mediate shaft... { Cc Db? x § 
where [> = diameter of cylinder, 
§S =stroke of piston, 
and the value of the co-efficient is given by the 
following table :— 


TABLE II. 
4 Cycle Single 2 Cycle Single Value of the Co- 
Acting Engine. Acting Engine. efficient. 
4 cyls. 2 cyls. “456 
6, 8, 10, or 12 cyls. | 8, 4, 5, or 6 cyls. | 436 
16 cyls. 8 cyls. “466 
pag erred 


Where the stroke is not less than 1°2 times nor more than 
1°6 times the diameter of the cylinder, (‘735 D + ‘278 §) 


3 / 
may be taken instead of Db? x § 


10. In cases where fly wheels are fitted, the following 
value of the co-efficient may be taken for determining the 
size of the intermediate shaft abaft the fly wheel shaft. 


TABLE III. 

4 Cycle Single 2 Cycle Single Value of the 
Acting Engine. Acting Engine. Co-efficient. 
4 cyls. 2 cyls. “£05 
6 eyls. 3 cyls. ‘400 
8 cyls. 4 cyls. “409 
10 cyls. 5 cyls. "420 
12 cyls, 6 cyls. “427 
16 cyls. 8 cyls. “461 


11. The diameter of the fly wheel shaft must be at least 
equal to that of the crank shaft. 


12. The diameter of the thrust shaft measured under 
the collars must be at least aths that of the intermediate 


shaft, The diameter may be tapered off at each end to the 
same size as that of the intermediate shaft. ‘ 


13. The diameter of the serew shaft must be not less 
than the diameter of the intermediate shaft (found as above) 


multiplied by (63 + or). but in no case must it be 


less than 1:07 T, 
where P = the diameter of the propeller in inches, 
T = the diameter of intermediate shaft in inches. 


The size of the screw shaft is intended to apply to 
shafts fitted with continuous liners the whole length of the 
stern tube, as provided for in Section 18, paragraph 4, of the 
Rules for Engines and Boilers. If no liners are used, or if 
two separate liners are used, the diameter of the screw 


shaft should be a ths that given above. 
The diameter of the screw shaft is to be tapered off at 


the forward end to the size of the thrust shaft. 


14. If the designed maximum pressure in the 
cylinders exceeds 500 Ibs. per sq. inch, the diameters 
of the sbafting throughout must be increased in 


the proportion of A/ maximum pressure in lbs. per sq. inch. 
500 


ad 


15. Where the cylinder liners are made of hard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored on the inside so that 


their soundness can be ascertained by inspection, and their 
thickness at the upper part is not less than ath of the 
diameter of the cylinder, they need not be hydraulically 
tested by internal pressure. If, however, they are made of 
complicated form, the question of testing must be submitted. 


16. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, must be tested 
by hydraulic pressure to 30 lbs. per square inch, and must 
be perfectly tight at that pressure. 


17. The exhaust pipes and silencers must be water- 
cooled or lagged by non-conducting material, where risk of 
damage by heat is likely to occur. 


18. The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent. above the designed 
maximum pressure in the cylinders and discharging where 
no damage can occur. 


19. The air compressors and their coolers are to be 
made so as to be easy of access for overhaul and adjustment, 
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20. In single screw vessels, an auxiliary air compressor 
is to be provided of sufficient power to enable the main 
engines to be kept continuously at work when the main 


compressor is out of action. 
. 


If the manoeuvring gear is arranged so that the engines 
can be kept continuously at work with some of the cylinders 
out of action, the auxiliary compressor need only be of 
sufficient power to enable the engines to be kept at work 
under these conditions. 


In twin screw engines in which two sets of compressors 
are fitted, the auxiliary compressor must be of such size as 
to enable it to take the -place of either of the main 
compressors. If in- such engines each main compressor is 
sufficiently large to supply both engines, a smaller auxiliary 
compressor will be sufficient. 


A small auxiliary compressor, worked by a steam 
engine, or by an oil engine not requiring compressed air, is 
to be fitted for first charging the air receivers. 


21. At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 
is out of use from amy cause. 

22. The circulating pump sea suction is to be provided 
with an efficient strainer which can be cleared inside the 
vessel, 


AIR RECEIVERS. 


Section 38. 1. Compressed air receivers for 
starting air are to be supplied of sufficient capacity to 
permit of twelve consecutive startings of the engines without 
replenishment, 


2. Cylindrical receivers for containing air under high 
pressure, used either for starting or for the injection of fuel 
in oil engines, may be made either of seamless steel or of 
welded, or riveted, steel plates. 


3. Quality of Material—If made of welded, or 
riveted, steel plates, the ordinary rules regarding steel 
material for boilers apply, which provide that where welding 
is employed, either in the longitudinal seams or at the ends, 
the material must have a tensile strength not exceeding 
30 tons per square inch (Section 4, par. 7, Rules for Engines 
. and Boilers). In these cases the welding must be lap 


welding ; neither oxy-acetylene nor electric welding will 
be permitted. 


4. In the case of seamless receivers, the rules for 
material will be the same as for boiler shells, but the 
permissible extension may be 2 per cent. less than that 
required with boiler plates. 


5. Tensile and Bend Tests are to be made from the 
material of each receiver. When they are welded or 
riveted, the tests may be made, and the thicknesses verified, 
before the plates are bent into cylindrical form. In the 
cases of seamless receivers, the thicknesses must be verified 
by the Surveyor before the ends are closed in, and at this 
time the Surveyor shall select and mark the test pieces 
required from either of the open ends of the tube. The 
test pieces are to be annealed before test, so as to properly 
represent the finished material. 


6. The permissible working pressure for welded or 
seamless receivers is to be determined by the following 


formulx :— 


Maximum working pressure in lbs, per sq. inch 


-=Cx$x(T-2) 

D 

for thicknesses of % in. and above, 
2 eS OT 1) 

a D 


for thicknesses below ¢ in., 


where § = Minimum tensile strength of the steel 
material used, in tons per sq. inch, 


T = Thickness of the material, in sixteenths 
of an inch, 
py Internal diameter of cylinder, in inches, 
C = Co-efficient as per following table :— 
Co-efficient 


77 for seamless receivers of thick- 
ness of § in. and above, 


69 for seamless receivers of thick- 
ness below & in. 

54 for welded receivers of thick- 
ness of $ in. and above, 

48 for welded receivers of thick- 
ness below in 
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7. For flat ends welded into the cylindrical shells, the 
thickness must not be Jess than 


D «A/p 


T= 

where T = thickness, in sixteenths of an inch, 
D 
P 


= internal diameter, in inches, 


= working pressure, in lbs. per square inch. 


8. The permissible working pressure for receivers made 
of riveted steel plates is to be determined by the rules 
regulating the working pressure of boilers. 


9. Each welded or seamless receiver shall be carefully 
annealed after manufacture, and before the hydraulic test 


10. Each welded or seamless receiver shall be subjected 
to a hydraulic test of twice the working pressure, which 
it shall withstand without permanent set. 


11. Each receiver made of riveted steel plates is to be 
tested by hydraulic pressure to twice the working pressure 
for pressures up to 200lbs. per sq. inch. Where higher 
working pressures are used, the test pressure need not be 
more than 200lbs. per sq. inch above the working pressure. 


12. All receivers above six inches internal diameter 
must be so made that the internal surfaces may be examined, 


_and, wherever practicable, the openings for this purpose 


should be sufficiently large for access, Means must be pro- 
vided for cleaning the inner surfaces by steam, or otherwise. 


13. Each receiver which can be isolated must have 
a safety valve fitted, adjusted to the maximum working 
pressure. If, however, the air compressor is fitted with a 
safety valve so arranged and adjusted that no greater 
pressure than that permitted can be admitted to the re- 
ceivers, they need not be fitted with safety valves. 


14. Each receiver must be fitted with a drain arrange- 
ment at its lowest part, permitting oil and condensed water 
to be blown out. 


PUMPING ARRANGEMENTS, 


Section 4. 1. The requirements of the pumping 
arrangements for the various holds, double bottoms or other 
ballast tanks, ete., are to be the same as required in steam 
vessels of che same size, 


2. The engines are to be fitted with two bilge pumps, 
which are to be so arranged that either can be overhauled 
while the other is at work. In twin screw vessels one bilge 
pump upon each engine will be approved. These pumps are 
to be arranged to draw from all compartments. Independent 
power-driven pumps may be fitted in lieu of these, if 
desired. 


3. A steam pump, or equivalent power-driven pump, 
is also to be provided with connections to enable it to draw 
from all compartments and from the sea. It must be 
arranged to discharge overboard and also on deck to the fire 
service pipes. It must have at least one suction to the 
engine room bilge distinct from those connected with the 
bilge pumps, so that it may be used for pumping from the 
engine room when the bilge pumps are being used upon 
other parts of the vessel. 


4, In addition to the above, where water ballast is used, 
the water ballast pump must have one direct suction from 
the engine room bilges. (This is in lieu of the bilge in- 
jection required with steam engines.) 


GENERAL. 


Section 5. 1. For the ordinary fuel tanks the 
requirements of Section 49 will apply. The daily service 
and other separate tanks must be tested, with all their 
fittings, with a head of water of 12 feet above their 
highest points. They must be fitted with air pipes dis- 
charging above the upper deck. If they are fitted with 
glass gauges for indicating the quantity of oil contained 
in them, arrangements must be made for readily shutting 
off the gauges in the event of the breakage of the glass, 
and for preventing any damage from leakage of oil. 


2. Special attention must be given to the ventilation 
of the engine room. 


3. If the ausiliaries are worked by electricity, the 
cables in connection with them must be in accordance 
with the rules for cables for electric light. 


4. It is recommended that all pipes conveying fuel oil 
should, as far as possible, be made of steel or iron, rather 
than copper, owing to the rapid corrosion of copper pipes 
when using oil containing sulphur. 
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SPARE GEAR. 


Section 6. The articles mentioned in the following 
list will be required to be carried, viz. :— 


1 cylinder cover complete for the main engines, with 
all valves, valve seats, springs, etc., fitted to it. 


In addition, one complete set of valves, valve seats, 
springs, etc., for one cylinder of the main and of 
the auxiliary Diesel.engines, and fuel needle valves 
for half the number of cylinders of each engine. 


1 piston complete, with all piston rings, studs, and 
nuts for the main engines. 


In addition, one set of piston rings for one piston of 
the main and of the auxiliary Diesel engines. 


1 complete set of main skew wheels for one main 
engine. 


connecting rod, or piston rod, top-end bolts and 
nuts, both for the main and for the auxiliary 
Diesel engines. 


Lo 


2 connecting rod bottom end bolts and nuts, both 
for the main and for the auxiliary Diesel engines. 


w 


main bearing bolts and nuts, both for the main 
and for the auxiliary Diesel engines. 


1 set of coupling bolts for the crank shaft. 
1 set of coupling bolts for the intermediate shaft. 


1 complete set of piston rings for each piston of the 
main and of the auxiliary compressors. 


1 half set of valves for the main and for the auxiliary 
compressors. 


1 fuel pump complete for the main engine, or a 
complete set of all the working parts. 


1 fuel pump for the auxiliary Diesel engine, or a 
complete set of all working parts. 


1 set of valves for the daily fuel supply pump. 
1 set of valves for the water circulating pumps. 
1 set of valves for one bilge pump. 


1 set of valves for the scayenge pump, where lift 
valves are used, 


A quantity of assorted bolts and nuts, including one 
set of cylinder cover studs and nuts. 


Lengths of pipes suitable for the fuel delivery and 
the blast pipes to the cylinders, and the air delivery 
from the compressors to the receivers, with unions 
and flanges suitable for each. 


PERIODICAL SURVEYS. 


Section 7. 1. The engines are to be submitted to 
survey annually, and in addition are to be submitted to a 
Special Survey wpon the occasion of the vessels undergoing 


‘ the Special Periodical Surveys Nos. 1, 2, and 8 prescribed in 


the Rules, unless the machinery has been specially surveyed 
within a period of twelve months, in which case the Annual 
Survey will be sufficient. The boilers, if fitted, are to be 
subjected to the same surveys as required by Section 19 of 
the Rules for Engines and Boilers. 


2. Special Surveys——At these special surveys, the 
main engines and the auxiliary engines are to be examined 
throughout, viz. :—All the cylinders, pistons, valves and 
valve gears, connecting rods and guides, pumps, crank, 
intermediate, and thrust shafts, propellers, stern bushes, sea 
connections and their fastenings, aré to be examined. The 
air compressors are also to be examined. The air receivers 
are to be cleaned and examined and, if necessary, tested, as 
provided for in paragraph 8 of this Section. 


3. Annual Surveys.—The whole. of the parts of the 
engines which the engincers of the vessel open up for 
adjustment and overhaul should be examined and reported 
upon. The Survey must include, for each main engine, the 
examination of at least 2 pistons, 2 cylinder covers and their 
valves, 2 connecting rods and their brasses, both top and 
bottom ends, 2 of the main bearings and crank shaft 
journals, and 1 of the tunnel bearings. If these are all 
satisfactory, their condition may be taken as representing 
that of the other similar parts. 


In the auxiliary Diesel engines, a similar course must be 
adopted, but in this case one of each of the parts mentioned 
of each engine will be sufficient, if found to be satisfactory. 


The valve gears of all the Diesel engines should be 
examined, as far as practicable, without complete dismantling. 
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The air receivers must be examined internally if possible, 
and, together with the air pipes from the compressors, must 
be cleaned internally by means of steam, or otherwise. If 
the air receivers cannot be examined internally, they must be 
tested by hydraulic pressure to twice the working pressure 
at each alternate Annual Survey, attention being specially 
given to the welding of the ends and of the longitudinal 
joints. 


The pumps and air compressors must be examined and 
tried under working conditions. If found to be satisfactory, 
they need not be dismantled. 


The manceuvring of the engines must be tested under 
working conditions. 


71, Fexcuurcn Srreet, Lonpon, B.C, 
21st March 1918. 


If the examination reveals any defects, the Surveyor 
should recommend such further opening up as he may 
consider to be necessary. 


4, Record of Survey.—If the various parts mentioned 
in paragraphs 2 or 3 are all found to be in a satisfactory 
condition and the Surveyor finds that the machinery 
generally is in good order, he should recommend the vessel 
to have a fresh record of LMC. 

5. Survey of Screw Shafts.—The screw shaft is to 
be examined annually and drawn at intervals of not more 
than three years in the cases of shafts fitted with continuous 
liners, and of not more than two years in the cases of other 
shafts, (On the application of owners, the Committee will 
be prepared to give consideration to the circumstances of 
any special case.) 


By order of the Committee, 
ANDREW SCOTT, 


Secretary. 
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USE OF ELECTRIC LIGHT ON BOARD VESSELS. 


LEADS OR CIRCUITS. 

1. The copper used in all wires or cables should have a 
conductivity of not less than that of .the Engineering 
Standards Committee’s standard, and the wires must be 
protected by tinning from the sulphur compounds present in 
the insulating material. 

2. The sectional area of the copper wires in the cables 
should be in proportion to the current carried, and should 
not be less than as given in Table I, which is in accordance 
with the rules of the Institution of Electrical Engineers as 
revised in April, 1911. 


pa TasBLe I. 7 
No.of wires | soetional | current | ia st “Nomina! oxime 
ph in FeoNeytentel maleate. pa te bone Rea mibattie, 
sq. inches, | Ampéres. sq. inches.| Ampéres. 
g, (3125 “0009 3°7|| 19/17 046 70 
ffir 0011 45) 7/097") -050 74 
&” (3/23 0013 5°38 19/058") -050 74 
1/18 ‘0018 72| 19/16 060 83 
3/22 ‘0018 72) 19/15 ‘075 97 
7/25 0022 86) 19/14 094 | 118 
3/21 ‘0024 9°5]/ 19/083"| +100 | 118 
1/17 "0025 98} 387/16 | °117 | 180 
7/24 | 0026) 104] 19/18 | -125 | 184 
3/20 0080! 120) 37/15 150 | 152 
723 | 0081) 124) 19/101" “150 | 152 
1/16 0082| 129} 37/14 “182 | 172 
3/19 | °0087; 14°8| 37/088") +200 | 184 
1/15 0041; 163 87/18 | +250 | 214 
7/22 0042} 17:0] 37/12 300 | 240 
14 | 0050) «19 | 387/112") -350 | 264 
3/18 0053) 20 | G1/18 ‘400 | 288 
7/21 0055} 21 61/:097"| “450 | 3810 
7/20 0070). 24 | 61/12 500 | 332 
7/19 0086|° 28 | 61/108”) +550 | 357 
7/18 | 0125} 84 || 61/112") -600 | 384 
7/17 | 017 | 40 | 61/118") -650 | 410 
19/20 | ‘019 43 || 91/098") 700 | 484 
7/16 | -022 46 | 91/101") 750 | 461 
19/19 | 028 | 47 || 91/108] -800 | 488 
7/068" 025 | 50 | 91/112] 900 | 540 
7/15 "028 53 | 91/118") 1000 | 595 
19/18 | -034 59 | 127/101") 1000 | 595 
7/14 | 085 | 60 
The above sizes provide aig against aclatat cary 
temperature. For long leads larger wires will be required to 


prevent undue drop of voltage, 


3. Except for wiring fittings the sectional area of any 
copper conductor must not be less than that of No. 18 
S.W.G. All copper conductors having a greater sectional 
area than No. 14 8.W.G. must be stranded. 


4, The insulating material must be either vulcanized 
rubber of the best quality or it must be equally durable. 


5. The insulation must be such that when the cables 
have been immersed in water for 24 hours it will, while still 
immersed, withstand 1,000 volts for half-an-hour between 
the conductors and the water. 


6. The insulation resistance should not be less than 
600 megohms per statute mile at 60° F. after the cables 
have been immersed in water for 24 hours, the test being 
made after one minute’s electrification at not less than 500 
volts and while the cable is still immersed. 


JOINTS. 


7. Joints in branches, or of branches with leads of 
small circuits, must be made in properly constructed water- 
tight junction boxes, or should have the copper wires 
thoroughly soldered and the insulation carefully carried out, 
all the joints being made watertight. Conductors of larger 
sectional area than 7/18 S.W.G. must be soldered to proper 
lugs for connection. Joints in flow and return wires should 
not be made opposite one another. All joints should be in 
accessible positions, none being made in bunkers, cargo 
spaces, or spaces which may at.any time be used for 
carrying cargo, stores, or baggage. 


8. For soldering wires, the fluxes used must not con- 
tain acid or other corrosive substances. 


9. Where practicable, the leads should be placed where 
they can always be accessible; if they are laid in wood 
battens the covers should be screwed on, not nailed, and 
care should be taken that the casings are so arranged that 
water will not lodge in them. Cables which are properly 
covered with protective metal sheathing, or which are 
protected by galvanized wire armouring, may be un- 
encased. They should, however, be secured by screwed 
clips, not by staples. All sharp bends in cables should be 
avoided, 


10. All cables which are liable to be exposed to the 
weather or moisture should be lead covered, or be other- 


wise specially protected. Where great heat is experienced, 
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no wood casing should be used, but the cables should be 
protected by iron casings, or if they are not exposed to 
mechanical injury, they may be armoured with galvanized 
wire and fastened to decks or bulkheads with screwed clips 
spaced not more than 12 inches apart. 

11. If cables are led through cargo spaces, coal bunkers, 
or spaces which may at any time be used for carrying cargo, 
stores, or baggage, or which are not at all times accessible, 
they should be strongly protected against damage, preferably 
by iron casings. If they are led through metal tubes, these 
must be strongly secured, and should be fitted so that water 
cannot lodge in them. 

Armoured cables may be used without casings or tubes 
provided they are strongly secured to the under side of deck 
or to bulkheads by screwed clips and provided they are 
armoured in conformity with the standard of the Engineering 
Standards Committee, as shown in Table II. 


TaBLe IT, 
| Diameter of Cable| Er ay 7 
to be Armoured Single Wire Double Wire | Metal Tape 
measured over lead) Armouring. Armouring. | Armouring. 
covering. 
"eal | Phickness of | 
dno \Up to and Size of \Size of Galvanized} Metal Tape, 
including | Galvanized Wire. |Wire in eachlayer,.| two layers to 
: be used. 
inch | inch, inch. S.W.G. inch. 8.W.G. inch. 
— | ‘50 | 072 No. 15 | °056 No. 17 — 
“BO | 75 "092 No. 18 | (072 No. 15 O08 
75 1:00 | 104 No. 12 | ‘080 No. 14 O04 
| 
1:00 125. 116 No. 11 | :092 No. 13 *O4 
1°25 1°50 | °128 No. 10 | :104 No. 12 *O4 
1°50 | 1°75 | *144 No. 116 No. 11 | “04 
1°75 2:00 | (160 No. 8 | *128 No. 10 “O04 
2°00 -- 06 


12. Where cables pass through beams, bulkheads, or 
other iron work, they should be led through special fittings 
of sheet lead, hard wood, or vulcanized fibre to prevent their 
being chafed, and where they pass through decks they 
shonld be led through metal tubes lined with wood or 
vulcanized fibre, and securely fastened to the decks, stand- 
ing at such a height above the deck level that water cannot 
stand above them. Where cables pass through watertight 
bulkheads the fittings must be made efficiently watertight. 
Where cables pass through insulation they should be 
of the highest quality, and should preferably be armoured. 
They should be strongly protected against chafing or other 
mechanical injury. They should be of at least the sectional 
area given in Table 1 for cables carrying twice the ampéres 
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which they will have to carry. The insulating material 
in their vicinity should be silicate cotton, not charcoal or 
cork, and where the cables pass through the wood linings of 
the insulation, the wood should be covered with sheet lead. 

13. In vessels having spaces allotted alternately for 
passengers and cargo, the lamp fittings in these spaces 
should be removable, and the terminals so arranged that 
they can be properly covered up with strong metal covers, 
or the whole of the fittings should be similarly provided 
with strong metal covers. The main switches and fuses 
should be outside these spaces, or if placed inside, they 
should be in strong iron boxes provided with iron covers, 
or otherwise securely arranged to prevent the fittings being 
tampered with. 

DISTRIBUTION. ; 

14. The main switchboard should, if possible, be fitted 
in the dynamo room, to which all the main circuits through- 
out the ship should be brought, a switch and fuse being 
fitted thereon for each circuit. The distribution boards for 
further sub-division of the current should be placed in 
conveniently accessible positions, and each such switchboard 
should be similarly fitted with a separate switch and fuse 
for each sub-circuit. Fuses should be fitted to each lamp 
circuit where these are made with reduced size of wire. If 
vessels ‘are wired on the double-wire system fuses should 
be fitted to each cable of each circuit. 

15. In cases where electric lights are used for the 
mast-head light and side lights, the switches controlling 
these lights should be placed in a position where they can 
be controlled by the Officer of the watch, or other responsible 
person, and cannot be tampered with by other members of 
the crew, or by passengers, &c. 

16. The switchboards should be of slate or other 
incombustible non-conducting and moisture proof material. 
The switches should be on the quick break principle, and 
should be so constructed that they must be either full ‘“‘on” 
or completely “off,” that is, they must not be able to remain 
in an intermediate position. They should have ample 
rubbing surfaces and their conductivity should not be less 
than that of the wires connected to them, and they must be 
incapable of forming a permanent are when breaking circuit. 

17. Fuses should be fitted to each main or auxiliary 
circuit, on the switchboards, as near as possible to the 
switches of these circuits. If the switchboard is not fitted 
near the dynamo, or if more than one dynamo may be used on 
any one circuit, then fuses should also be fitted to the main 
cable as near as possible to each of the dynamo terminals. 

18. All fuses should be fitted in easily accessible places, 
and as near as possible to the commencement of the cables 

G 
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or wires they protect. They should be mounted on slate or 
other incombustible bases and be arranged so that the fused 
metal may not be a source of danger, and where they are 
fitted with covers these should be incombustible. 

19. All fuses should be of easily fusible and non- 
oxidizable metal, and should be so proportioned as to melt 
with a current 100 per cent. in excess of that which the 
cables they protect are capable of carrying as shown in 
Table I. The terminals must be so spaced apart or screened 
that an are cannot be maintained when the fuse is blown. 


Separate single fuses and not ‘‘ double-pole” fuses must be’ 


used on circuits where the pressure exceeds 125 volts. 

20. The fuses for each cable should be made of standard 
dimensions, so that a large fuse cannot be used for a small 
cable by mistake; or, if wire fuses are used, permanent 
instructions should be fitted on or near each switchboard 
giving particulars of the proper size of fuse for each circuit. 

21. In shaft passages and in damp places, all lamp 
switches and fuses should be of strong watertight patterns, 
or should be placed in watertight boxes having hinged or 
portable watertight covers. No switches or fuses are to be 
placed in bunkers. 

22. There should be no joints in the cables leading 
from the dynamo to the main switchboard, nor in those 
leading from the main to auxiliary switchboards, nor should 
branches to single lamps be taken off these cables. 

23. A voltmeter should be supplied with each installa- 
tion. If more than one dynamo is fitted neither being 
capable of the whole of the output, an ampére meter should 
be supplied with each dynamo, ‘unless each dynamo is 
protected by extra sensitive fuses. 


JOINTS WITH HULL. 

24, In vessels fitted on the single-wire system, all the 
joints with the hull should be placed in accessible positions. 
Those for single lamps or for small cables should be made 
with brass screws not less than three-eighths of an inch in 
diameter, carefully tapped into the iron or steel, having 
white brass washers, between the wires and the vessel, or the 
wires should be soldered to brass-faced washers. For larger 
cables above 7/18 S.W.G. and for the pole of dynamo the cable 
wires should be properly sweated into brass or copper shoes, 
which should be bolted to the vessel. The iron or steel 
where contact is made should be filed bright, and the area 
of contact should not be less than eight times the section of 
the copper of the cable. 


71, Fencuurcu Srruet, Lonpon, E.C. 
10th December, 1914. 


IN VESSELS CARRYING PETROLEUM. 

25. The single wire system must not be adopted for 
any part of the installation. Switches and fuses must nob 
be fitted in places liable to the accumulation of petroleum 
vapour or gas, and all lamps in places where it is possible 
for gas to accumulate must, with their holders, be enclosed in 
airtight fittings of thick glass. All wires in such places are 
to be lead covered, or the insulation of the cables employed is 
to be of such a nature as not to be affected by petroleum. 
No joints of cables, switches, or fuses should be fitted in the 
pump room, but the wires for each lamp therein should be 
carried to the lamp from a distributing junction box placed 
outside the pump room or companion. 


The following paragraphs referring to the effect of the 
Electric Light installations upon the Compasses are 
issued as suggestions, not as Rules. 


POSITION OF DYNAMOS AND OF ELECTRIC 
: MOTORS. 
26. The position and type of Dynamos and Electric 
Motors should be such that the compasses will not be 
affected. 


CABLES. 

27. In vessels fitted with continuous current dynamos, 
and wired on the single-wire system, no single cable should 
be carried within 30 feet of any compass, and cables con- 
veying heavy currents should be fixed at still greater distance. 
If it is necessary to fix any cables within this distance, then 
for all parts of the vessel lighted from this cable the con- 
centric or double-wire system should be adopted, the return 
wire being carried as near the flow as possible in the vicinity 
of the compasses. 


ADJUSTMENT OF COMPASSES. 

28. The compasses should be adjusted with the dynamo 
not working, after which the vessel’s head should be put 
upon the different courses, with the dynamo running at full 
speed, and on each course the indications of the compass 
should be noted with the dynamo running with open circuit 
and with all possible combinations of the current switched 
“on” and “off” all circuits passing near the compasses. 
These indications should be compared with those obtained 
with the dynamo stopped, and any serious deflections of the 
compesses remedied before the vessel sails. 


By order of the Committee, 
ANDREW SCOTT, 


Secrelary, 


il 
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REFRIGERATING MACHINERY AND APPLIANCES. 


On the application of the owners of vessels fitted for carrying 
refrigerated cargoes, the Committee will authorize 
their Surveyors to survey the refrigerating machinery 
and appliances, and in those cases where the following 
conditions are complied with and a satisfactory 
report is received from the Surveyor, certificates of 
these Surveys will be issued and the notation 
Lloyd’s R.M.C. (in red) (i.e. Refrigerating Machinery 

Jertificate) will be made against the vessel’s name in 
the Society’s Register Book, and in the special list of 
vessels fitted with refrigerating appliances. In cases in 
which the refrigerating machinery and appliances are 
constructed under the special survey of the Society’s 
Surveyors and to their entire satisfaction, the notation 
*k Lloyd’s R.M.C. (in ved) will be made in the Register 
Book. 'The name of the maker and description and 
number of the refrigerating machines, whether single 
or duplex, and the refrigerating power of the machines 
will be recorded in the special list in the Register 
Book, as will also the number and capacity of insulated 
cargo chambers and the nature of the insulation and 
the method employed for cooling the holds. 


1. The insulation must be sound and in good order 
and of efficient construction. The details of construction 
showing the amount and nature of the insulating material 
employed in the various parts are to be reported to the 
Committee. 

Bilge suction and sounding pipes and ballast tank air 
and sounding pipes, passing through insulated spaces, should 
be well insulated to prevent their being frozen up. “No 
sluice valves, scuppers or drain pipes are to be fitted which 
will permit drainage from spaces outside of the insulated 
chambers into the bilges of the insulated holds. 


It is recommended that the wood-work of the insula- 
tion over tunnel tops be fastened with screws to facilitate 
the examination of this part, and that extra strong battens 
of American Elm be fitted upon it under the hatches. 
Insulated removable portions are to be arranged in the 


bulkhead insulation, where required, to give easy access to 
sluice valves and bilge suction roses. The bottoms, sides 
and coamings of all insulated hatches and limbers should be 
painted to prevent decay. 


Thermometer tube flanges and covers should be 
arranged so that water does not run down and freeze in 
them when taking the temperature. 


Cargo battens should be provided for the floor or deck 
and the sides of the chambers previous to loading the home- 
ward cargo. Those for the sides of the chambers should 
be fastened, and should be at least 1} inches in depth and 
2 inches wide, one batten being placed over each frame or 
ground, the others being intermediately arranged. The 
battens for the floor and decks should be at least 2'" x 2’, 


Where the brine system of refrigerating is employed, 
the brine circulating pipes and tanks should not be gal- 
vanized on the inside. 


In cases where internally galvanized tanks and cooling 
pipes have been fitted, the brine cooling and return tanks, 
if closed, should be provided with two ventilating pipes 
communicating with the atmosphere. If the tanks are not 
closed, the cooling room should be efficiently ventilated. 


2. The refrigerating machinery is to be of approved 
construction and of sufficient power to maintain the neces- 
sary low temperature in the cargo chambers in tropical 
climates when running 18 hours per day. For cargo capaci- 
ties of above 70,000 cubic feet the machinery is to be either 
duplex or in duplicate. 


3. A sufficient amount of spare gear is to be supplied 
and stowed where it is readily accessible. 


No spare gear will, however, be required in cases where 
two complete sets of refrigerating machines are fitted each 
being of sufficient power to maintain the necessary low 
temperature in the cargo chambers in tropical climates when 
running 18 hours per day, provided all the working parts of 
these machines are interchangeable. 
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When two similar machines are fitted, each connected 
to different cargo compartments, one set of spare gear 
suitable for either machine will suffice. 


Where one single dry air machine is fitted to each com- 
partment, the following will be required :— 


1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 

1 piston rod and nuts for steam and air cylinders. 

1 set of piston rod and connecting rod brasses. 

1 piston, complete, for each steam and air cylinder. 

1 cylinder cover for each pattern used in steam and 
air cylinders. 

1 air pump bucket and rod. 

1 circulating pump bucket and rod. 

1 pair main bearing brasses, complete. 

Main and cut-off valves for each steam cylinder. 

Balance springs and rings for steam and air slide 
valves. 

False valve face for each pattern fitted in steam 
cylinders, with screws. 

1 eccentric rod for each pattern used. 

1 eccentric strap for each pattern used. 

1 slide valve spindle and nuts for steam and air 
cylinders, for each pattern’ used. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

Full set of air valves and seats for air compressor. 

1 set of inlet and outlet valves, and 1 set valve faces 
(if fitted) for air expansion cylinder with screws. 

1 set of valves for air, circulating and feed pumps. 

1 set of escape valve springs. 

50 suction springs. 

50 delivery springs. 

50 buffer springs. e 

6 tubes and 24 ferrules for condenser. 

6 tubes for cooler. 

6 tubes for air drying chamber. 

Assorted bolts, studs and nuts. 

1 set of lead lined nuts for air expansion cylinder 
cover. 

A quantity of packings and joint rings. 


Where one duplex or two single dry air machines are 
fitted to each compartment the following will be required :— 


1 crank shaft with eccentric sheaves complete, or one 
half shaft if the halves are interchangeable. 

1 piston rod and nuts for steam and air cylinders. 

1 set of connecting rod and crosshead brasses, 
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1 piston for H.P. steam cylinder. 

1 piston, complete, for air compressor ; and 1 for air 
expansion cylinder. 

1 set of piston springs for each steam cylinder. 

1 cylinder cover for each pattern used in air com- 
pression and expansion cylinders. 

1 air pump bucket and rod. 

1 circulating pump bucket and rod. 

Main and cut-off slide valves and spindles with nuts 
complete for H.P. steam cylinder. 

Balance springs and rings for steam and air slide 
valves. 

1 H.P. steam cylinder valve and valve face with 
screws. 

1 eccentric sheave, strap, and rod for each pattern 
used. 

1 slide valve spindle and nuts for steam and air 
cylinders for each pattern used. 

2 main bearing bolts. 


1 set of connecting rod and piston rod bolts. 


Half set of air valves and seats for air compressor. 

1 inlet and 1 outlet valve, and half set of valve faces 
(if fitted) for air expansion cylinder, with screws. 

1 set of valves for air, circulating, and feed pumps. 

1 set of escape valve springs. 

20 suction springs. 

40 delivery springs. 

40 buffer springs. 

6 tubes and 24 ferrules for condenser. 

6 tubes for cooler and 6 for air drying chamber. 

Assorted bolts, studs and nuts. 

} set of lead lined nuts for air expansion cylinder cover 

A quantity of packings and joint rings. 


Where one single ammonia or carbonic anhydride 
compression machine is fitted :— 


1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 
Piston and rods complete with nuts for each steam 
cylinder and gas compressor. 

1 air pump bucket and rod. 

1 circulating pump bucket and rod. 

1 pair main bearing brasses, complete. 

1 set of connecting rod and crosshead brasses. 

Main and cut-off valves for steam cylinders. 

1 valve spindle for each pattern used and nuts 
complete. 

1 eccentric strap and rod for each pattern used. 

1 brine pump complete. 
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1 cover for each pattern used. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

1 set compressor suction and delivery valves with 
springs and boxes, complete. 

1 set of valves for air, circulating, feed, and brine 
pumps. 

Orank shaft for fan engine. 

1 steam piston and rod, ete., for fan engine, complete. 

1 pair of connecting rod brasses for fan engines, with 
bolts, ete., complete. 

1 set of blocks for making all leather packings used. 

6 tubes and 24 ferrules for condenser. 

Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel no spare 
pieces are required. 

Sundry valves, cocks, flanges, and fittings. 

Assorted bolts, studs, and nuts. 

Quantity of leather packings and joint rings. 


For ammonia and carbonic anhydride compression 
machines, the following spare gear will be required, where 
one duplex or two single machines are fitted to each 
compartment :— 


1 crank shaft, or one half shaft if the halves are 
interchangeable. 

1 steam piston rod and nut for each pattern used. 

1 piston for H.P. steam cylinder, with springs, 
complete. 

1 set of piston rings for each steam cylinder. 

1 set of piston rings for each size of compressor. 

1 compressor piston rod and nuts, complete, for each 
pattern used. 

1 air pump bucket and rod. 

1 circulating pump bucket and rod. 

Main and cut-off slide valves for H.P. steam cylinder. 

Main and cut-off valve spindles and nuts for H.P. 
steam cylinder. 

1 eccentric sheave, strap, and rod, for each pattern 
used, 

1 brine pump complete. 

1 cover for each end of gas compressor, except where 
screwed plugs are used. 
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2 main bearing bolts. 

set of connecting rod and piston rod bolts. 

set compressor suction and 1 delivery valve with 
springs and box, complete. : 

set of valves for air, circulating, feed, and bring 


toh tole 


1 
pumps. 

1 steam piston and rod, etc., for fan engine, 
complete. 


1 pair of connecting rod brasses for fan engines, with 
bolts, ete., complete. 

1 set of blocks and leather for making all leather 
packings used. 

6 tubes and 24 ferrules for condenser. 

Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel no spare 
pieces are required. 

Sundry valves, cocks, flanges and fittings. 

Assorted bolts, studs and nuts. 

A quantity of joint rings. 


In cases where an independent circulating water pump 
is used, and its work cannot be performed by the main or 
auxiliary engines, a duplicate pump complete should be 
fitted. 


In cases where an independent circulating water pump 
is used, and its work can be performed by the main or 
auxiliary engines, a pump bucket and rod should be carried, 
and 4 set of valves for water end. 


In cases where an independent surface condenser wita 
air, circulating and feed pumps combined is fitted, and its 
work cannot be performed by the main engines :— 


1 crank shaft with eccentric sheaves complete. 

1 piston and rod complete for each pattern used. 

1 eccentric strap and rod complete for each pattern 
used. 

1 slide valve and spindle complete for each pattern 
used. 

1 pump bucket and rod complete for each pattern 
used, 

1 set of connecting rod and piston rod bolts and nuts. 

1 set of valves for air, circulating, and feed pumps. 

6 condenser tubes and 12 ferrules, 
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In cases where an independent surface condenser with 
air, circulating, and feed pumps combined is fitted, and its 
work can be performed by the main engines :— 


1 pump bucket and rod complete for each pattern 
used. . 

1 set of connecting rod and piston rod bolts and nut. 

3 set of valves for air, circulating, and feed pumps. 

6 condenser tubes and 12 ferrules. 


Periodical Surveys. 


4. In the cases of vessels engaged on voyages of more 
than three months’ duration, a comple‘e examination, as 
detailed in par. 9, is required every voyage. If this 
examination is made at other than the loading port a further 
examination is required at the loading port. (See par. 11.) 


5. In the cases of vessels engaged on voyages of more 
than two and not more than three months’ duration, a com- 
plete examination as above detailed is required at each 
alternate voyage, but at the intermediate voyage a modified 
examination as described in par. 10 will be sufficient, but 
the survey at loading port provided for in par. 11 should be 
held every voyage. ; 


6. In vessels engaged on shorter over-sea voyages, the 
above examinations are to be held at least every three months, 
alternate examinations being as provided for in pars. 9 and 
10, but the survey at loading port provided for in par. 11 
should be held every voyage. 


In the cases of vessels engaged on voyages of only a few 
days’ duration, the complete examinations are to be held at 
least every three months, alternate examinations being as 
provided for in pars. 9 and 10, but the examination of 
insulation, ete., provided for in par. 11, instead of being 
held every voyagé need only be held at intervals of four or 
six weeks, as may be approved in each special case. 


- 


7. /fin any case only part of the requisile exam- 
inations is held, the certificate will be endorsed with a 
statement of what is required to complete the survey. 


8. The date following the record Lloyd’s R.M.C. in red 
indicates the date of the last examination of the Refrigerating 
Machinery and appliances as above mentioned. 


When the periodical Surveys provided for in pars. 4 
5 and 6 are not held, the record Lloyd’s R.M.C. will 
expunged. 


9. The complete periodical Survey required in par. 4 
will consist of the following :— 


The insulation throughout the holds is to be carefully 
examined and tested for dryness and fullness by sounding 
with a hammer and by boring. The test holes are to be 
afterwards efficiently closed. Special attention is to be paid 
to the spaces under the snow boxes, trunks and hatches where 
dampness may accumulate, to the sides under stringers and 
under decks and to the tunnel tops. All limber hatches are 
to be removed, the limbers cleared, and the suction pipes and 
roses, sluices and sounding pipes are to be examined. Hatches, 
air trunk-ways and thermometer tubes with their connections 
and fastenings are to be examined, and where trunk-ways 
pass through watertight bulkheads, the watertight doors 
are to be examined and worked. 


The trunk-ways should be as airtight as practicable 
and their fastenings should be secure. 


The steam pipes, water pipes and connections, the crank 
shaft and bearings, connecting rods, steam and air cylinders, 
pistons, slides and valves, compressors and pistons, com- 
pressor rods and glands, surface condenser and air or gas 
coolers, circulating, air, feed and bilge pumps, are to be care- 
fully examined and the condensers and coolers tested if 
deemed necessary. 


The auxiliary machinery, where fitted, is also to be 
examined. 


The spare gear is to be examined. 


In dry air machines special attention is to be given to 
the condition of the air expansion cylinders, their pistons 
and valves. In other machines special attention is to be 
given to the condition of the compressors, including the 
pistons, rods and glands, and to the expansion valve. 


The refrigerator coils and their connections and the 
brine pipes and tanks, where fitted, are to be carefully 
examined and tested if deemed necessary. 


Where the brine may escape to the bilges, the cement is 
to be examined. 


The machinery is to be examined under working con- 
ditions, and tested on the snow box or refrigerators, the time 
and fall of temperature being noted. 


It is recommended that the examination of the 
machinery under working conditions should be made upon 
the vessel’s arrival at a home port, before the cargo is fully 
discharged. Where brine pipes are fitted they should be 
examined when under frosted conditions. 
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10. The examination required at alternate voyages in 
pars. 5 and 6 will consist of the following :— 


The Insulation and Trunkways are to be surveyed in 
the same manner as is required for the complete examination 
detailed above. (See par. 9.) 


Provided the machinery when tested under working 
conditions is found to be satisfactory, the following parts 
only will be required to be examined at this Survey, viz. :— 

Steam valves, air pump and circulating pump. 

Crank shafts and bearings. 

Air and other compressors and valves. 

Expansion cylinder and valves in dry air machines. 

Condenser water spaces. 

Sea injection valves to be opened whenever the 
vessel is in dry dock. 

Brine pipes in holds under frosted conditions. 

The spare gear. 

11. If the machinery and insulation have been surveyed 
and passed at a home port, the further survey required ao a 
loading port will consist of an inspection to ascertain that the 
dunnage battens are in good order and that no damage has 
been sustained to the insulation prior to the loading of the 
refrigerated cargo, and also of a test of the refrigerating 
machinery under working conditions, the temperature in the 
hold being noted. 


If the vessel loads at more than one port, one survey 
only at a loading port will be required, provided it includes 
the examination of all insulated spaces. 


If there is no Surveyor to the Society available at the 
loading ports, or if there is not one obtainable from a port 
within a reasonable distance, this survey may be held at the 
port where the outward cargo is discharged; or the Committee 
will accept the report of a survey held at the loading port 
by a Surveyor appointed by Lloyd’s Agent ; or (in any case 
where there is no Lloyd’s Agent) the report of a survey 
held by a reliable Surveyor, if available; or (if no such 
Surveyor is available) a report signed by two competent 
Engineers of the vessel. 


71, Fexcuurch Srreet Lonpon, H.C. 


18th June, 1914. 
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Fees. 


12. The following are the charges that will be made 
for carrying out the above examination in the cases of 
classed vessels :— 


Subsequent 
FOR INSTALLATIONS During Periodical 
©.F, TOTAL CAPACITY. Construction. | ‘Surveys. 


Zea Qs 8 a 
Under 80,000 sen67 Oe nOn co 


80,000 and under 120,000 S108 COO 


120,000 and under 180,000 in not 
more than 6 compartments ALOR a De Bye, 


120,000 and under 180,000 in more 


than 6 compartments —... wlio) eOT On eC mn CanO 
180,000 and under 250,000 in not 
more than 8 compartments il (Oe s0i a7" 0220 


180,000 and under 250,000 in more 
than 8 compartments... Plies OL o0saSae Onno 


250,000 and under 330,000 in not 
more than 10 compartments 
250,000 and under 380,000 in more 
than 10 compartments... say 1) || Biv Wott, 
330,000 and under 400,000 in not 
more than 12 compartments ...|20 0 6 |10 0 0 
330,000 and under 400,000 in more 
than 12 compartments... p24 Om Loser 0 
Above 400,000 in not more 
than 14 compartments ...j24 0 0112 0 0 


Above 400,000°in more than 
14 compartments wonl OS. 10) JO) Oven 


As regards Unclassed Vessels the fees for the first survey 
of Refrigerating Machinery and Appliances will be double 
the amounts in column No. 1. Fees for subsequent surveys 
will be charged in accordance with colunn No. 2 as printed, 


By order of the Committee, 
ANDREW SscorTT 


Secrelary. 
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EXTRACTS FROM THE RULES 


OF THE LATE 


UNDERWRITERS REGISTRY FOR IRON VESSELS (FOR 1884-85) 


(NOW UNITED 


SHOWING 


WITH LLOYD'S REGISTER OF SHIPPING), 


THE CONDITIONS OF CLASSIFICATION, &c. 


REVISION OF CERTIFICATE OR SUSPENSION 
OF CLASS. 


The certificate of class will remain good so long as the 
vessel, under periodical survey, is found worthy of it. In 
case of defects reported by the Surveyors not being made good, 
the class of the vessel will be revised or suspended by the 
Committee. 


REFERENCE IN CASE OF COMPLAINT. 


Any dispute shall be referred to three Shipbuilders or 
Engineers, one to be chosen by the Shipowner, one to be 
chosen by this Committee, and a third to act as umpire, to 
be chosen by the other two. 


SURVEY FEES. 


For surveying vessels periodically to 
ascertain condition, first visit ... SL eT “6 
For each succeeding visit, when more 
than one visit is necessary i st OROA SG 
. 
For special surveys special charges will be made, subject 
to the control of the Committee. 


PERIODICAL SURVEYS. 


A thorough survey will be required once in every four 
years for vessels with an A1* or an A1* certificate ; and 
once in every three years for vessels with an Al, Al, A 
or an A certificate. When vessels are abroad at the time 


they become due for survey, they must be examined on their 
return to the United Kingdom. The Surveyors are at all 
times to have free access to examine vessels holding a class 
in this Registry. 


Vessels due for Periodical Survey which leave the United 
Kingdom without being duly surveyed and passed by the 
Surveyors to this Registry will have their class suspended 
until such survey has been properly made. Notice of 
Suspension of Class will be given in the first Supplement 
issued after the sailing of the vessel. 


Vessels remaining abroad for two years after they become 
due for Periodical Survey will have their Class suspended 
until they have been re-surveyed. 


First Survey. 


The vessel to be placed in dry dock. (‘The bottom may 
be cleaned, but should not be recoated before survey.) While 
in dry dock the rudder, rudder pins and gudgeons, and the 
whole of the bottom outside, are to be thoroughly examined, 
and in steamers the connections of the sea-cocks and openings 
in the bottom are to be examined, to see that they are in an 
efficient condition. 


The holds, and, in steamers, the bunkers also, are to be 
cleared, the loose ceiling in the flat of bottom is to be lifted, 
and the Surveyor is to satisfy himself that the bottom inside 
is in good order, and that the cement is ir good condition 
and satisfactorily adhering to the iron. 
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He is also to examine the decks, beam ends, and the 
sides of holds and ’tween decks, all fore and aft. In steamers 
the bilges and limbers under engines and boilers are to be 
cleaned out, so as to allow these parts to be examined by the 
Surveyor. In water-ballast steamers the tanks are to be 
examined externally and, if the Surveyor deems it necessary, 
they are to be tested under the pressure due to the ballast- 
trim water-line, and sufficient ceiling removed to enable the 
Surveyor to satisfy himself of their tightness. In all cases 
the tanks are to be emptied, and examined inside. In all 
vessels any repairs that may be needed are to be done, and 
the vessel cleaned and painted as may be necessary. 


Second Survey. 


The vessel to be submitted to the same survey as before 
described for ‘ First Survey,” with the following addi- 
tions :— 


A strake of ceiling must be lifted in the bilges 
to allow an examination of the condition of the iron 
surfaces there and of the cement. 


The windlass must be unhung when the main 
piece is of wood; and the chain cables must be 
ranged out for examination. In steamers the water 
ballast tanks must be tested under the pressure due 
to ballast-trim water-line. 


Third Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :— 


The whole of the close ceiling must be removed, 
and all the cement exposed and examined. The 
vessel must be cleaned and scaled, and, if the 
Surveyor deems it necessary, the plating and other 
parts must be drilled as he may direct, to ascertain 
the thickness. In steamers the water ballast tanks 
must be tested under the pressure due to ballast-trim 
water-line. 


Fourth Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :— 

The windlass, if the main piece is of wood, must 
be unhung, and the chain cables ranged out for 
examination. In steamers the water ballast tanks 


must be tested under the pressure due to the ballast 
trim water-line. 


Fifth Survey. 


The vessel must be submitted to the same survey as 
before described for “ Second Survey.” 


Sixth Survey or Special Survey. 
The vessel must be submitted to the same survey as 
before described for ‘ Third Survey,” 
additions :— 


with the following 


The actual condition and thickness of all the 
scantlings must be ascertained, the shell plating being 
drilled on at least three vertical lines in each strake, 
viz., forward, amidships, and aft, and elsewhere, at 
the discretion of the Surveyor, as he may direct. 


A report of the vessel’s condition and scantlings 
is to be submitted to the Committee, and such part 
or parts as they may direct are to be renewed, or 
otherwise strengthened. 


After a vessel has passed her sixth survey, and been 
approved by the Committee she must be submitted to the 
same series of surveys, commencing with the “ First Survey,” 
and at the same periodical intervals as before. 


In steamers, whenever the engines or boilers are 
removed, a survey is to be held on the vessel’s bottom in 
way thereof, and such repairs as are necessary must be 
effected before the engines or boilers are replaced. 


The preceding rules for periodica surveys are not to 
limit the Surveyor’s discretion, if, in his judgment, it is 
necessary to make a more complete examination at any 
time; and, before completing the report, the Surveyor must, 
at every periodical survey, satisfy himself that the vessel and 
her equipment are in a good and efficient condition. 


The “Third Survey ” must be complied with before the 
expiration of thirteen years from the date of launch for 
vessels with an Al* or A1* certificate, ten years for vessels 
with an Al or Ai certificate, and nine years for vessels with 
an A or A certificate; and the “Sixth Survey” before the 
expiration of twenty-six years from the date of launch for 
vessels with an A1* or A1* certificate, twenty years for 
vessels with an Al or Ai certificate, and eighteen years for 
vessels with an A or A certificate. 
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EQUIPMENT FOR STEAM VESSELS. 


Section 29.—The equipment of Anchors and Chain Cables and Hawsers to be in accordance with TaBLE 14 for Steam Vessels (see below). 


The tonnage regulating equipment is to be the gross register tonnage under upper deck, with the addition of three-tenths of the tonnage of 
erections above upper deck. 


——$—$——_—$—— 


TABLE No..14.—ANCHORS, CHAINS, AND HAWSERS FOR STEAM VESSELS. 


ed 


Anchors, with either Iron or Wood Stocks. ‘Stud-chain Cables. Hawsers and Warps. ; 

VESSELS a Weight. VESSELS 
TONNAGE. umber. << Proved to Stream Chain. TONNAGE. 
fee Section $8. : sh rs ; a ee nt, wae arrose! Length. Apel Hawsers.| Warps. |Length. San Gechowidde 

Bowers.|Stream.|Kedges. teats ape ty ’ 

Tons Tons. | Owt. Tons. Owt. Owt. Owt: Inches. Tons. Fathoms.{ Fath. Size. | Inches. | Inches. | Inches. | Fath. Tons. Tons. 
POG R= TOs) aL oe 3 4-9 1 a dh 81 120] 45 | ‘87 54 34| ... | 90] 100 wna, 150 
1G Wea Gu ft 1 4 (| 6-4 iz) 3 43 | 11°9 1501 4B | Sea 8 4 .| 90] 150,, 188 
188 ,, 225} 2 1 1 55 7°6 2 1 #4 13°8 165] 45) ie] 6 4 ey: 90 188 ,, 225 
225 ,, 263] 2 | 1 1 6 82 21 | 14 18 | 15°8 165] 45| 48] 64 4 SoA OG 28h Sie 
263 ,, 300] 2 | 3 1 73 | 95 |. 28) 13 1 18 165) 45| 3] 7 5 ... | 90] 263 ,, 300 
$065. See bos ted 1 8i | 10-4 3 14} ..- | Ide |- 208 165) 60) 13] 74 bi | ... | 90] 300,, 375 
ah. 4001 3 12h 12 10 | 120 | 43] 23] 1 12, | 22°38 | 195] 60| 42] 8 onl AES. Abd 
450 ,, 525] 8 | 1 2 12 | 13:9 5 23 | 1b | 1p, | 254 | 195] 60] Te] 8% 6 | ... | 90] 450,, 525 
525 ,, 600} 8 | 1 2 183 | 15:2 6 3 ii 2A 4 381 210 | 60| 33] 9 7 ss. | 96-1) G8... G00 
600 ,, 675| 8 | 1 2 | 154 | 167 6 | 8h |.13] lives | 31 210) 60| 48] 93 | 7 | 4 | 90] 600,, 675 
675, 7501 83 | 1 | 2 | 168] 180 | 7 | 3h) 12] Iie | 34 240] 60| 44] 10 s | 5. | 90) 676 ,, 750 
750 , 900] 8 Hee 2 18 19°0 8 4 2 lye 37°2 240} 60) ye] 10 8 5 90 | 750 ,, 900 
900, 1050) 3 | 1 | 2 | 21 | 216 | 9 | 44) 22) Ine | 405 | 240) 75 48110 9 | 53 | 90] 900 ,, 1050 

1050 ,, 1200] 8 | 1 | 2 | 23}| 285 |10 | 5 | 24] Ly | 44 270 | 75 | 38] 10 9 | 5 | 90] 1050 ,, 1200 

1200 ,, 1850 | 3 1 2 252 | 25°2 103 | 52) 22) 146 47°5 270} 75) 1 10 94 | 6 90 | 1200 ,, 1350 

1350 ,, 1500] 8 | 1 | 273 | 269 |11 | 5k| 23] 144 | 512 | 270] 75)1 [10 | 10 | 6 90 | 1850 ,, 1500 

1500 ,, 1800] 8 | 1 | 2 | 80 | 286 | 12 ba 38 a) kee te bed 270 | 75 | ly | 11 103 | 64 | 90] 1500 ,, 1800 

1800 , 2100} 8 | 1 | 2 | 382 | 802 |18 | 63] 32] Jie | 591. |- 270 75 | las | 11 Ty ot 7 90 | 1800 ,, 2100 

2100 ,, 2400] 3 | 1 29 | 34 | 316 | 133 | 62] 32] 14¢ | 633 | 270] 75 | 1y_ | 12 11 7 90 | 2100 ,, 2400 

2400 ,, 2700 | 8 | I 2 364 | 33°4 14 ‘i 84] 14% 67°6 270 | 90 | 14% | 12 12 8 90 | 2400 ,, 2700 

2700 ,, 8000 | 3 1 2 38 | 845 | 142 | 72) 38] 2 72 270 | 90 | 1%. | 12 12 8 | 90] 2700 ,, 3000 

3000, 3450| 8 | 1 | 2 | 40 | 857 [15 | 73] 82] Ave | 766 | 270 90 | 14%, | 12 | 12 | 8 | 90 | 3000 ,, 3450 

3450 ,, 3900 | 3 1 2 41 37°0 16 8 4i} 2.75 815 300 | 90 | 1y%5 | 12 12 8 90 | 8450 ,, 3900 

3900 ,, 4500] 4 | 1 2 | 43 | 880 | 172 | 83] 43] 2% | 862 300 | 90 | 1ys ] 12 12.| 2 90 | 8900 ,, 4500 

4500 ,, 5250 4 1 2 45 39°2 19 93 43 Qs obe 330 90 | 15 | 12 12 9 90 } 4500 ,, 5250 

5250 ,, 6000 oa 1 2 47 41 21 10 5 2455 96 330 90 | 1s | 12 12 9 90 | 5250 ,, 6000 


Anchors and Chains to be tested to Admiralty proof, A reduction of 15 yer cent. will be allowed in the weight of the Third and Fourth Bower. 
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STEEL MANUFACTURERS. 


The following firms having applied to have the steel produced by them tested by a Surveyor to this Society and their mode 
of procedure reported upon, their applications have been complied with and the Surveyors’ reports found satisfactory by the 
Committee. 


Firms In THE United Kinepom. 


Acme Steel and Foundry Co., Shettleston, near Glasgow. (Sfeel cas/ings.) 
Allen, Edgar, & Co., Lim., Imperial Steel Works, Tinsley, Sheffield. (Steel castings.) 
Armstrong (Sir W. G.), Whitworth & Co., Lim., Elswick, Northumberland (Stee? castings and Forgings); and Openshaw 
Manchester. (Sfeel castings, forgings, and plates.) ; 
Atlas (The) Steel Foundry and Engineering Co., Lim., Armadale, West Lothian. (Steel castings.) 
Baird, Archibald, & Son, Lim., Hamilton, near Glasgow. (Steel castings.) 
Baker, John, & Co. (Rotherham) Lim., Kilnhurst Steel Works, near Rotherham. (S’eel ingots for forgings.) 
Baldwins, Lim., Elba Steel Works, Gowerton, Glamorganshire. (Sfeel ingots, billets, and bars.) 
Barrow Heematite Steel Co., Lim., Barrow-in-Furness. 
Beardmore, William, & Co., Lim., Parkhead, Glasgow; and Mossend, Lanarkshire. 
dessemer, H., & Co., Lim., Bessemer Works, Sheffield, Yorkshire; and Bolton, Lancashire. 
Beyer, Peacock & Co., Lim., Gorton Foundry, Manchester. (Steel castings.) 
Blackett, Hutton & Co., Cleveland Steel and Iron Works, Guisborough, Yorkshire. (Steel castings.) 
Bolekow, Vaughan & Co., Iim., Middlesbro’-on-'lees. 
sraintree Castings Co., Chapel Hill Foundries, Braintree, Essex. (Small steel castings.) ; 
British Mannesmann Tube Co., Lim., Landore, 8. Wales. (Weldless rolled or drawn steel hollow pillars and davils.) 
Brown, John, & Co., Lim., Sheffield; and Frodingham. (Steel castings). 
Brymbo (The) Steel & Ingot Iron Works, near Wrexham, Denbighshire. (For bars only.) . 
Butterley Co., Lim., Codnor Park, near Alfreton, Derbyshire. 
Caledonian Steel Castings Co., Helen Street, Govan, Glasgow. (Steel castings.) 
Cammell Laird & Co., Lim., Sheffield. 
Cargo Fleet Iron Co., Lim., Cargo Fleet, near Middlesbro’-on-Tees. 
Jarntyne Steel Castings Co., Moorpark, Renfrew. (Steel castings.) 
Catton & Co., Lim., Yorkshire Steel Foundry, Hunslet, Leeds. (Steel castings.) 
Coltness Iron Co., Lim., Newmains, Lanarkshire. (S/eel castings.) 
Colville, David, & Sons, Lim., 
Dalzell Steel and Iron Works, Motherwell, Lanarkshire. 
Clydebridge Steel Works, Cambuslang, near Glasgow. : 
Glengarnock Iron and Steel Works, Glengarnock, Ayrshire. (Sections and Bars.) 
Consett Iron Co., Lim., Blackhill, Durham. 
Cook, Joseph, Sons & Co., Lim., Washington Steel & Iron Works, Washington Station 8.0., co. Durham. (Sfee/ castinys.) 


Darlington Forge Co., Lim., Darlington. (Sfeel castings.) 
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Dorman, Long & Co., Lim., Middlesbro’-on-Tees ; Port Clarence, co. Durham ; and Warrenby. 
Dudley’s (The Earl of) Round Oak Iron and Steel Works, Lim., Brierley Hill, Staffordshire (Sections and Bars.) 
Dunlop, J., & Co., Lim., Calderbank, Lanarkshire. 
Firth, Thomas, & Sons, Lim., Norfolk Works, Sheffield. 
Fox (Samuel) & Co., Lim., Stocksbridge Works, near Sheffield. (See! ingots.) 
Frodingham Iron & Steel Co., Lim., Scunthorpe, Lincs. (Sections and Bars.) 
Glanmor Foundry Co., Llanelly.. (Steel castings.) 
Glasgow Iron & Steel Co., Lim., Wishaw, Lanarkshire. 
Guest, Keen & Nettlefolds, Lim., 
Dowlais (Glamorgan) and Cardiff. (Plates and Bars.) 
Castle Works, Tydu, near Newport, Mon. (Rivet and Stay bars.) 
London Works, near Birmingham. (Rivet bars only.) 
Hadfield’s Steel Foundry Co., Lim., Sheffield. (Steel castings.) 
Harfield & Co., Blaydon-on-Tyne. (Steel castings.) 
Henderson (John M.) & Co., King’s Works, Aberdeen. (Steel castings.) 
Hickman (Alfred), Lim., Staffordshire Steel & Ingot Iron Works, Bilston, Staffordshire. 
Holeroft’s Steel Foundry Co., Ld., Bilston, near Manchester. (Steel castings.) 
Hopkinson, J., & Co., Lim., Britannia Works, Huddersfield, Yorkshire. (Steel castings.) 
Jackson, P. R., & Co., Lim., Salford, Manchester. (S/eel castings.) 
Jenkins’ (Philip) Sons, Lim., Excelsior Metal Works, Riverside, Neath, Glamorgan. (Cast steel anchor heads.) 
Jessop, W., & Sons, Lim., Brightside Works, Sheffield. 
Jonas, Colver & Co., Lim., Continental Steel Works, Sheffiela. (Steel ingots and Forgings.) 
Jopling, E., & Sons, Pallion, Sunderland. (Sveel castings.) 
Kryn & Lahy Metal Works, Lim., Letchworth, Hertfordshire. (Steel castings.) 
Lanarkshire Steel Co., Lim., Motherwell, Lanarkshire. (Sections and Bars.) 
Lancashire & Yorkshire Railway Co., Horwich, Lancashire. (Steel castings.) 
Leeds Forge Co., Lim., Leeds. 
Lilleshall Co., Lim:, Priors Lee Hall, nr. Shifnal, Salop. (Steel ingots.) 
Lloyd, F. H., & Co., Lim., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 
London (The) Foundry Co., Lim., Brimsdown, Enfield Highway, Middlesex. (Steel castings.) 
Lumb, James, & Sons, Lim., Elland, Yorkshire. (Steel castings.) 
Monks, Hall & Co., Lim., Warrington. (Rolling Mills for bars.) 
Motherwell Iron & Steel Co., Lim., Motherwell, Lanarkshire. (Angles and bars.) 
National Steel Foundry (1914), Lim., (The), Kirkland Works, Leven, Fifeshire. (Steel castings.) 
North British (The) Steel Foundry, Lim., Balbardie Steel Works, Bathgate. (Small steel castings.) 
Osborn, S., & Co., Clyde Steel & Iron Works, Sheffield. (Steel castings.) 
Palmers Shipbuilding & Iron Co., Lim., Jarrow-on-Tyne. 
Park Gate Iron & Steel Co., Lim., Rotherham, Yorkshire. 
Partington Steel & Iron Co., Irlam, Manchester. (Billets, bars, and sections.) 
Patent Shaft & Axletree Co., Lim., Wednesbury, Staffordshire. 
Pather Iron & Steel Co., Lim., Wishaw, Lanarkshire. (Rolling Mills.) 
Port Talbot Steel Co., Lim., Port Talbot, South Wales. . 
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Raine & Co., Lim., Delta Iron & Steel Works, Derwenthaugh, Newcastile-on-Tyne. (Rivel bars only.) 
Redheugh Iron & Steel Co., Lim., Teams, Gateshead-on-Tyne. (Rolling Mills.) 
Rennie’s Steel Casting Co., Maukinfauld Road, Parkhead, Glasgow. (Steel castings.) 
Renton & Fisher, Lim., Hopetoun Steel Works, Bathgate. (Steel castings.) 
Richmond Iron & Steel Co., Richmond Iron Works, Stockton-on-Tees. (Holling Mills for Stay and Rivet bars.) 
Rogerson, John, & Co., Lim., Wolsingham, co. Durham. (Steel castings.) 
Scottish Iron & Steel Co., Lim., Waverley Works, and North British Works, Coatbridge, Lanarkshire. (Steel anyles 
and bar's.) 
Shaw, W., & Co., Middlesbro’-on-Tees. (Steel castings.) 
Shelton Iron, Steel & Coal Co., Lim., Stoke-on-Trent. 
Skinningrove Iron Co., Lim. (The), Skinningrove, Carlin How, R.S.0., Yorkshire. (Sections and Bars.) 
Smith & McLean, Lim., Mossend, and Gartcosh, Lanarkshire. (Rolling Mills.) 
South Durham Steel & Iron Co., Lim., Stockton-on-Tees and West H artlepool. 
Spencer, John, & Sons, Lim., Newburn Steel Works, Newcastle-on-Tyne. 
Springfield Steel Co., Lim., 777, London Road, Glasgow. (Steel caslings.) 
Steel Castings, Lim., Parkhead, Glasgow. (Steel castings.) 
Steel Company of Scotland, Lim., Newton, Glasgow ; and Blochairn, Glasgow. 
Steel, Peech & Tozer, Lim., Sheffield. (Rivet and Stay bars.) 
Stewarts & Lloyds, Lim. (Clydesdale Steel and Iron Works), Mossend, Lanarkshire. 
a ry »» Sun Foundry, Coatbridge, Lanarkshire. (Steel castings.) 
Stockton Steel Foundry Co., Lim., Stockton-on-Tees. (Steel castings.) 
Summers, John, & Sons, Lim., Hawarden Bridge Steel Works, Shotton, Chester. (Steel ingots and billets.) 
Summerson, Thomas, & Sons, Lim., Darlington. (Small steel castings.) 
Taylor Bros., Leeds. 
Tennent (R. B.), Lim., Whifflet Foundry, Coatbridge, Lanarkshire. (Steel castings.) 
Towler, William, & Co., Lim., Globe Foundry, Leeds. (Small steel castings.) 
Tyne Electric Steel Foundries, Lim., Dunston-on-Tyne. (Steel castings.) 
Tyzack, Samuel, & Co., Lim., Monkwearmouth Iron & Steel Works, Sunderland. (Sections and Bars.) 
Vickers, Lim., River Don Works, Sheffield ; and Barrow-in-Furness. 
Vickers-Petters, Lim., Ipswich Works, Ipswich. (Steel castings.) 
Weldless (The) Steel Tube Co., Ld., Wednesfield, near Wolverhampton. (Steel ingots for forgings.) 
Wigan Coal & Iron Co., Lim., Wigan, Lancashire. (Sections and Bars.) 
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FIRMS IN OTHER COUNTRIES. 
ALPHABETICALLY ARRANGED. 
{n the following list the name of each works is followed by the place of residence of the Surveyor giving attendance thereat. 


Acciaieria Danieli & Co., Brescia, Italy. (Steel castings.) 
(GENOA, 

Aciéries de Grenelle (E. Plichon), 46, Rue Lourmel, Paris. 
(Steel castings.) (HAVRE.) 

Aciéries de Maromme (EH. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) (HAYRE.) 

Aciéries de Nanterre, Société Anonyme, Nanterre (Seine), 
France. (Steel castings.) (HAvRE.) 

Aktiebolaget Bofors-Gullspang, Bofors, Sweden. (Melting 
Furnaces and Foundry at Bofors.) (GOTHENBURG.) 

Alan Wood Iron & Steel Company, Conshohocken and Ivy 
Rock, Pa... U.S.A. (Blooms, billets and thin plates.) 
(PHILADELPHIA. ) 

Algoma (The) Steel Corporation, Lim., Sault St. Marie, 
Ontario, Canada. (Sleel bi'lets, bars and angles. Batt apn: 

Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also stee 
castings.) (PITTSBURGH.) 
American Bridge Co., Pencoyd Iron Works, Pencoyd, Pa., 
U.S.A. (Sections, angles and bars.) (PHILADELPHIA. ) 
American Machine & Manufacturing Co., Atlanta, Ga., 
U.S.A. (Steel castings.) (BrrMInGHAM, ALA.) 

American Manganese Steel Co., New Castle, Del., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) (CLEVELAND, O.) 

American Steel & Wire Co, (Shoenberger Works), Fifteenth St., 
Pittsburgh, Pa., U.S.A. (Steel ingois, ete.) (PITTSBURGH.) 

American Steel Foundries, Chester, Pa., U.S.A.  (Sfeel 
castings.) . (PHILADELPHIA. ) 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) (CHICAGO.) 

Andrews Steel Co., Newport, Kentucky, U.S.A. 
blooms, billets and slabs.) (CLEVELAND, O.) 
Anniston Steel Co., Anniston, Ala., U.S.A. (Sleel castings 

and rivet bars.) (BIRMINGHAM, ALA.) 
Asano Steel Co., Tsurumi, Japan. (Rolling Mills.) Nagasaki. 
Atlantic Steel Castings Co., Chester, Pa., U.S.A. (Sfcel 
castings.) (PHILADELPHIA. ) 
Atlas Steel Casting Co., Buffalo, N Le U.S.A. (Steel 
castings.) (CLEVELAND, 0.) 
Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel plates, 
sections, and high pressure air receivers.) (STOCKHOLM.) 
Baldt Steel Co., New Castle, Del., U.S.A. 
(PHILADELPHIA. y 
Bayonne (The) Steel Casting Co., Bayonne, N.J., U.S.A. 
(Steel castings.) (NEw York.) 
Best Steel Casting Co., San Francisco, Cal., U.S.A. (Steel 
castings.) (SAN FRANcIScO.) 
Bethlehem Steel Co., 
Bethlehem, Pa., U.S.A. 
Lebanon, Pa., U.S.A. 
(BALTIMORE. ) 
Reading, Pa., U.S.A. 
(PHILADELPHIA. ) 
Sparrow’s Point, Md., U.S.A. (BAaLTMorE.) 
Steelton, Pa., U.S.A. (BALTIMORE.) 

Birdsboro’ Steel Foundry & Machine Co., Birdsboro’, Pa., 
U.S.A. (Steel castings and ingots) (PHILADELPHIA.) 
Bjérneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 

(Melting Furnaces and Forge.) (GOTHENBURG.) 
Bonney-Floyd Co., Columbus, 0., U.S.A. (Séeel castings.) 
(CoLumBus, 0.) 
Brier Hill Steel Co. 0., U.S.A 

(PITTSBURGH. ) 


(PHILADELPHIA.) 
(Rolling Mills for bars.) 


(Rolling Mills for bars.) 


(The), Youngstown, 


(Ingots, 


(Steel castings.) 


Broken Hill Proprietary Co., Lim., Iron and Steel Works, 
Newcastle, N.S.W. (New CASTLE, Sy 8.W.) 

Buhl Malleable Co., Detroit, Mich., U.S.A. (Steel castings.) 
(DETROIT.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. (S/eel 
castings.) (Stock HOLM.) 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktieselskabet, 
Copenhagen. — (Sleel ingots, forgings and castings.) 
(COPENIAGEN.) 

Cambria Stce!l Co., Johnstown, Pa., U.S.A. (PrrrspurGu.) 

Canadian Steel Foundries, Lin., Longue Pointe, Montreal. 
(Steel castings.) (MONTREAL. ) 

Canton Steel Foundry Co., Canton, 0., U.S.A. 
Castings.) (OLEVELAND, 0.) 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. (PirrspureH.) 

Carnegie Steel Co., Pittsburgh, Pa., U.S.A. (PITrsBuRGH.) 

Central Tron & Steel Co., Harrisburg, Pat,” U.8.A, 
eons Mills.) (BALTIMORE. ) 

Chester Steel Castings Co., Chester, 
caatings. ) (PHIDADELPHIA. ) 

Christiania Staalveerk, Christiania. (Steel 
(CHRISTIANIA. ) 

Cleveland Steel Casting Co., Cleveland, 0., U.S.A. (Steel 
castings.) (OLEVBLAND, 0.) 

Colorado (The) Fuel & fron Co., Minnequa Works, Pueblo, 
Colo. (Bars and Small Sections.) (DENVER, Coxo.) 
Columbia Steel Company, Pittsburgh, Cal., U.S.A.  (Stee/ 

castings.) (SAN FRANCISCO.) 

Columbia Steel Co., Portland, Or., U.S.A. (Steel 
castings.) (PORTLAND, OrnGoN.) 

Commonwealth Government Naval Dockyard, wo 
Sydney, N.S.W. (Steel castings.) (SypNny, N.S.W.) 
Compagnie des Forges de Chatillon, Commentry et Neuves, 

Maisons, France. (MARSE ILLES.) 

Compagnie des Forges et Aciéries de la Marine et 
d’ Homecourt, Le Boucau (Forges de Adour), (Basses- 
Pyrénées), France. (Bars and Sections.) (BorDEAUX.) 

Compagnie des Forges et Aciéries de la Marine et 


(Ingots and 


Pa., U.S.A. (Steel 


castings.) 


d’Homécourt, St. Chamond (Loire), France. (Mar- 
SEILLES.) 

Compagnie des Mines, Fonderies & Forges d’Alais, Tamaris 
Works, Alais, France. (Bars and Sections.) (Mar- 
SEILLES. ) 

Compania Anonima Basconia, Bilbao, Spain. (BrBao.) 


Corrigan, McKinney & Co., Cleveland, 0., U.S.A. (Steel 
ingots, blooms and billets.) (CLEVELAND, O.) 
Crucible Steel Castings Co., Landsdowne, Pa., 
(Steel castings.) (PITTSBURGH.) 

Crucible Steel Company of America, Park Works, Pittsburgh. 
Pa., U.S.A. (PITTSBURGH.) 

Detroit Steel Casting Co., Detroit, Mich., 
castings.) (Derroir.) 

Dominion Steel Foundry Co., Lim., Hamilton, Ontario. 
(Steel castings.) (ToRONTO.) 
Donner - Steel Co., Inc. (The), 

( BUFFALO.) 
Eastern Steel Co., Pottsville, Pa., U.S.A. 
Bars.) (PHILADELPHIA.) 

Electric Steel Foundry, Portland, Or., 
castings.) (PoRTLAND, OREGON.) 
Erie Forge Co., Erie, Pa., U.S.A. 

forgings.) (CLEVELAND, O.) 
Fagersta Bruks Aktiebolag, Fagersia, Sweden. (Slee! blooms 
and billets.) (S10CKHOLM.) 


U.S.A. 


U.S.A. (Steel 


Buffalo, N.Y., U.S.A. 
(Seclions and 
U.S.A. (Steel 


(Steel ingols and 
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Falk Company, Milwaukee, Wis., U.S.A. (Steel castings.) 
(CHICAGO. ) 

Federal Steel Co., Chester, Pa., U.S.A. (Steel castings.) 
(PHILADELPHIA. ) 

Ferriera di Bolzaneto, near Genoa. (Yor plates up to } in. 
thickness.) (GENOA.) 

Ferriere di Voltri, Voltri, Italy. (Small sections, angles and 
bars.) (GENOA.) 

Ferriere ed Acciaierie del Vesuvio, Torre Annunziata, 
Naples. (Rolling Mills for sections and bars.) (NAPLES. ) 

Fonderia Milanese di Acciaio, Milan. (Steel castings.) 
(GENOA.) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne, 
France. (MARSEILLES.) : 

Fonderies @’Acier du Midi, Marseilles. (Steel castings), 
(MARSEILLES. ) 

Forged Steel Wheel Company, Butler, Pa, U.S.A. 
(PITTSBURGH. ) 

Forges de la Loire et du Midi (Messrs. Marrel Freres), 
Rive de Gier, France. (MARSEILLES.) 

Forsbacka Jernverks Aktiebolag, Forsbacka, Sweden. 
(Steel blooms, billets, tubes, and forged and rolled bars.) 
(SrocKHOLM. ) 

Glasgow Lron Co., Pottstown, Pa., U.S.A. 
for plates.) (PHILADELPHIA.) 

Gould-Coupler Co., Depew, N.Y., U.S.A. (Steel ingots.) 
( BUFFALO.) 

Gulf States Steel Co., Alabama City, Ala., U.S.A. (Rivet and 
stay bars up to 24 ins. diameter.) (BIRMINGHAM, Aba.) 

Han-Yeh-Ping Iron & Coal Co., Lim., Hanyang, China. 
(Hankow.) 

Holtzer, Jacob, & Co., Aciéries d’Unieux, Unieux (Loire), 
France. (Steel castings.) (MARSEILLES. ) 

Hoopes & Townsend Co., Philadelphia, Pa., U.S.A. (Rolling 
Mills for bars at Fort Washington, Pa.) (PHILa- 
DELPHIA. ) 

Hubbard Steel Foundry Co., East Chicago, Ind., U.S.A. 
(Steel castings.) (CHICAGO.) 

Huntington Steel Co., Huntington, Ind., U.S.A. (Steel 
castings.) (CHICAGO.) 

Illinois Steel Co., Chicago, Ill, U.S.A. (CHicaco.) 

Ilva Alti Forni e Acciaierie d’Italia, Genoa. 

Stabilimento di Pra, Pra. 

Stabilimento di Bolzaneto, Bolzaneto. 
Stabilimento di Sestri Ponente, Sestri Ponente. 
Stabilimento di Savona, Savona. 

Imperial Steel Works (The), Yawata, Japan. (NAGASAKI. ) 

Inland Steel Co. (Steel Works at Indiana Harbor, Ind., 
U.S.A.,and Rolling Mills at Chicago Heights, Chicago, 
[ll., U.S.A.) (CHIcAGO.) 

Interstate lron and Steel Go., Chicago, Ill., U.S.A. (Steel 
Works at 118th Street, Chicago, and folling Mills at 
East Chicago, Ind.) (Steel angles and bars.) (CuIcago.) 

Japan Steel Works, Lim. (The), Muroran, Japan. (Steel 
ingots, forgings and castings.) (HAKODATE.) 

Jones & Laughlin, Pittsburgh, Pa, U.S.A. (Pirts- 
BURGH.) 

Judson Manufacturing Co., Emeryville, Alameda Co., 
U.S.A. (Steel Ingots.) (San Francisco.) 

Kawasaki Dockyard Co., Lim. (Fukiai Works.), Kobe, 
Japan, (KOBE.) 

Kawasaki Dockyard Co. Uim., Shiri-ike-mura, Hiogo, 
Japan. (Steel castings, forgings, bars and sections.) (KopeE.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
Forgings and plain and angle bars of small section.) 
(KKoBE.) 

Kohlswa Jernverks Aktiebolag. (Melting Furnaces, Foundry 
and Forge at Kohiswa, Sweden.) (STocKHOLM.) 


(Rolling Mills 


La Belle Iron Works, Steubenville, O., U.S.A. 
BURGH.) * 

Lackawanna Steel Co., Buffalo, N.Y., U.S.A. (BuFFALO.) 

Latorps Bruk, Finspong, Sweden. (Managers, Kohlswa 
Jernverks Aktiebolag.) (Melting Furnaces and Forge.) 
(STOCKHOLM. ) 

Llewellyn Iron Works, Torrance, Cal., U.S.A. (Round bars, 
small sections, also steel castings.) (SAN FRANCISCO.) 

Luken’s Iron and Steel Company, Coatesville, Pa., U.S.A. 
(PHILADELPHIA. ) 

Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bakker 
& Co.), Ridderkerk. (Steel castings.) (ROTTERDAM. ) 
Malleable Iron Fittings Co., Branford, Conn.  (ASfee/ 

castings.) (New York.) 

Maynard Electric Steel Castings Co., Milwaukee, Wisconsin, 
U.S.A. ((Steel castings.) (CHICAGO.) 

Midvale Steel & Ordnance Company, Philadelphia, Pa., 
U.S.A. (PHILADELPHIA.) 

Claymont, Del., U.S.A. (PHILADELPHIA.) 
Coatesville, Pa., U.S.A. (PHILADELPHIA.) 

Mitsu Bishi Dockyard & Engine Works, Nagasaki, Japan. 
(Steel castings.) (NAGASAKI) 

Monarch Steel Castings Co., Detroit, Mich., U.S.A. (Steel 
castings.) (DETROIT.) 

Motala Verkstads Nya Aktiebolag, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and Forge.) 
(GoTHENBURG.) 

Nagle Steel Co., Pottstown, Pa., U.S.A. (PHILADELPHIA.) 

National Enameling & Stamping Co., Granite City, Il., 
U.S.A. (CHICAGO.) 

National Foundry Co., Erie, Pa., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

National Malleable Castings Co., Sharon, Pa., U.S.A. 
(Steel ingots.) (PrrrspureH.); and Melrose Park, 
Chicago, Ill., U.S.A. (Steel ingots.) (CHICAGO.) 

National Steel Foundries Oo., Milwaukee, Wis. U.S.A. 
(Steel castings.) (CHICAGO.) 

National Tube Co., Lorain, 0., U.S.A. 
and plates.) (CLEVELAND, 0.) 

Nicopol-Marioopol Mining & Metallurgical Co., Sartana, 
South Russia. (ODESSA.) 

Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. (Steel 
tubes, bars and sections.) (YOKOHAMA.) 

Northwestern Steel & Iron Corporation, Minneapolis, 
Minn., U.S.A. (Steel castings.) (DULUTH, Minn.) 

Nova Scotia Steel & Coal Co., Lim. (Steel Works at North 
Sydney, O.B., and Rolling Mills at New Glasgow, N.S.) 
(Bars and Sections only.) (Hautrax, N.S.) 

Nydqvist & Holm Aktiebolag, Trollhattan, Sweden. (S/eel 
castings.) (GOTHENBURG.) 

Oliver Iron &Steel Co., Pittsburgh, Pa., U.S.A. (folling 
Mills for bars.) (PITTSBURGH.) 

Olympic Steel Works, Seattle, Wash., U.S.A. (Steel cust- 
ings.) (SEATTLE, WASH.) 

Oshima Steel Works, Oshima, Tokio, Japan. (Steel cas/ings 
and forgings.) (YOKOHAMA.) 

Otis Elevator Co., Buffalo, N.Y., U.S.A. (Sceel castings.) 
(BUFFALO.) 

Otis Steel Co. (The), Cleveland, 0., U.S.A. 
LAND, O.) 3 

Pacific Coast Steel Co., Seattle, Wash., U.S.A. (Sections 
and bars.) (SEATTLE.) 

Pacific Coast Steel Co., South San Francisco, Cal., U.S.A. 
(Steel Ingots, Small sections and bars.) (SAN FRANCISCO.) 

Penn Steel Casting & Machine Co., Chester, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Philadelphia Roll & Machine Co., Philadelphia, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) } 


(PrrTs- 


(Blooms, billets 


(CLEVE- 
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Phoenix Tron Works, Phoenixville, Pa., U.S.A. (PHma- 
DELPHIA:) ; 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 
(PITTSBURGH. ) 

Pittsburgh Steel Foundry, Glassport, Pa.. U.S.A. (Steel 
castings and Ingots.) (PUTTSBURGH.) — 

Puget Sound Iron and Steel Works, Tacoma, Wash., U.S.A. 
(Steel castings.) (SEATTLE.) 

Reading Steel Casting Co., Reading, Pa., U.S.A. (Small 
steel castings.) (PHILADELPHIA.) 

Republic Iron & Steel Co., Youngstown, 0., U.S.A. 
(PITTSBURGH. ) 

Riverside Steel Casting Co., Kearney, N.J., U.S.A. (Steel 
castings.) (New YORK.) 

Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Cast steel anchor heads.) (MELBOURNE.) 

S.A.I. Gio. Ansaldo & Co., Fonderie & Acciaierie, Cornigliano 
Ligure, Italy. (Steel castings.) (GENOA.) 

Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. (Sfeel 
ingots, forgings, and steel tubes.) (SvOCKHOLM.) 

Schneider & Co., Creusot. (MARSEILLES.) 

Scullin Steel Co., St. Louis, Mo., U.S.A. (Steel castings.) 
( CHICAGO.) 

Sharon Steel Hoop Co., Youngstown, Ohio, U.S.A. (Sfee/ 
meliing plant at Lowellville, Ohio ; and Rolling mills at 
Youngstown, Ohio.) (PITTSBURGH.) 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden, (Steel sections and castings.) (StOCKHOLM.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. (BriBao.) 

Sociedad Anonimo Aceros de Elorricta, Bilbao. (Steel 
castings.) (BILBAO.) 

Sociedad Anonima Fabrica de Mieres, Ablafia, Asturias, 
Spain. (BrLBao.) < 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. (BrLBao.) 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rive/ bars.) (BILBAO.) 

Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) ( BILBAO.) 

Sociedad Anonima Talleres de Deusto, Deusto, Bilbao, 
(Steel castings.) (BrLBA0.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, Asturias, 
Spain. (BrBao.) 

Societ’ Alti Forni e Acciaierie d’Italia, Porto Vecchio di 
Piombino, Italy. (Sections and bars.) (GENOA.) 

Societa Alti Forni, Fonderie, Acciaierie e Ferriere Fianchi-- 
Gregorini, Dalmine, Bergamo, Italy. (Weldless rolled or 
drawn steel tubes, hollow pillars, and davits.) (GENOA.) 

Societi Anonima Italiana Tubi Togni, Cogoleto, Ligure, 
Italy. (Welded tubes, masts and pillars.) (GENOA.) 

Societa degli Alti Forni, Fonderie ed Acciaierie di Terni. 
Works at Terni. (NAPLES.) 

Societa Ilva Bagnoli, Bagnoli, Naples. 
(NAPLES.) 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) (MARSEILLES.) 

Société Anonyme des Aciéries Nantaises, Nantes. (S/ee/ 
castings.) (NANTES.) ; 

Société Anonyme des Fonderies et Aciéries de Hirson, 
Hirson, France. (Steel castings.) (HAVRE.) 

Société Anonyme des Forges et Fonderies de Montataire, 
Montataire, France. (HAvRE.) 

Société Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besangon (Doubs), France. 
(MARSEILLES.) 

Southern California Iron and Steel Co., Los Angeles, Cal., 
U.S.A. (Round bars.) (SAN FRANCISCO.) 


(Sections and bars.) 


Steel Company of Canada, Hamilton, Ontario. (Works at 
Hamilton and Montreal.) (Toronto.) (Works at 
Montreal), (Monrrean.) (Bars and Angles.) 

Sterling Steel Foundry Co., Braddock, Pa., U.S.A. (Stee! 
castings.) (PITTSBURGH.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. 
(Steel Works at Domnarfvet.) (Sections of all sizes and 
plates up to } in. thick.) (STOCKHOLM.) 

Strémmens Verksted, near Christiania. (Sfeel castings.) 
(CHRISTIANIA. ) 

Stromsnis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) (GOTHENBURG.) 

Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) (BUFFALO.) 

Sumitomo ‘Steel Works, Osaka, Japan. 
and forgings.) (KKOBE.) 

Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) (STocKHOuM.) 

Tata Iron & Steel Co., Lim., Sakchi, India. 
Channels.) (CALOUTTA.) 

Taylor-Wharton Iron & Steel Co., High Bridge, N.J., 
U.S.A. (Steel castings.) (Nw York.) 

Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 
U.S.A. (Steel Works at Ensley, Ala., and Rolling Mills at 
Bessemer, Ala.) (BrrMincHAM, ALA.) 

Thomas Davidson Manufacturing Co. (The), Lim., Turcot, 
Montreal Province of Quebec, Canada. (Stel castings.) 
(Mon REAL.) 

Tidewater Steel Company, Chester, Pa., U.S.A. (Puta- 
DELPHIA, ) 

Tindell Morris Company, Eddystone, Pa., U.S.A. (Sleel 
ingots and forgings.) (PHILADELPHIA.) 

Toledo Steel Casting Co., Toledo, O., U.S.A. (Steel 
castings.) (DETROIT.) 

Treadwell Engineering Co., Easton, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Tremont Nail Co. (The), West Wareham, Mass., U.S.A. 
(Steel ingots and forging billets.) (BosTon.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH.) 

United Alloy Steel Corporation, Canton, O., U.S.A, (CLEVE- 
LAND, 0.) 

Upson Nut Co., Cleveland, 0., U.S.A. (Round and square 
steel bars.) (CLEVELAND, O.) 

Uraga Dock Co., Lim., Uraga, Japan. 
(YoKOHAMA.) 

Usines Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire.. (NANTES.) 

Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) (Vancouver, B.C.) 

Walkers, Lim., Maryborough, Queensland. (Steel castings.) 
(BrisBANE.) 

Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) (SAN FRANCISCO.) 

Washington Iron Works, Seattle, Wash., U.S.A. (Sfeel 
castings.) (SEATTLE.) 

Wellman-Seaver-Morgan Co., Cleveland, O., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

West Coast Iron Co., 16th and Rhode Island Streets, 
San Francisco, Cal., U.S.A. (Steel ingots for forgings.) 
(San FRANCISCO.) 

Wharton, William, Jr., & Co., Inc., Easton, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA. ) 

Wheeling Mold & Foundry Co., Wheeling, W.Va., U.S.A. 
(Steel castings.) (PITTSBURGH.) 

Worth Steel Co., Claymont, Del. (PHILADEPHIA.) 

Youngstown (The) Sheet & Tube Co., Youngstown, Ohio, 
U.S.A. (PITTSBURGH.) 


(Steel castings 


(Angles and 


(Steel castings.) 
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FIRMS IN OTHER COUNTRIES. 


ARRANGED ACCORDING TO SuRvEyING DISTRICTS. 


BALTIMORE, MD. 
Bethlehem Steel Co. 
Lebanon, Pa., U.S.A. (Rolling Mills for bars.) 
Sparrow’s Point, Md., U.S.A. 
Steelton, Pa., U.S.A. 
Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) 


BILBAO. 

Compafiia Anonima Basconia, Bilbao. 

Sociedad Altos Hornos de Vizcaya, Bilbao. 

Sociedad Anonima Aceros de Elorrieta, Bilbao. (S/eel 
castings.) 

Sociedad Anonima Fabrica de Mieres, Ablaiia, Asturias, 
Spain. 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) 

Sociedad Anomina Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) 

Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, 
Asturias, Spain. 


BIRMINGHAM, ALA. 

American Machine & Manufacturing Co., Atlanta, Ga., 
U.S.A. (Steel castings.) 

Anniston Steel Co., Anniston, Ala., U.S.A.  (Sfee/ 
castings and rivet bars.) 

Gulf States Steel Co., Alabama City, Ala., U.S.A. 
(Rivet and stay bars up to 2% ins. diameter.) 

Tennessee Coal, Iron & Railroad Co., Birmingham, 
Ala., U.S.A. (Steel Works at Ensley, Ala., and 
Rolling Mills at Bessemer, Ala.) 


BORDEAUX. 
Compagnie des Forges et Aciéries de la Marine et 
@Homécourt, Le Boucau (Forges de l’Adour), 
(Basses-Pyrénées), France. (Bars and Sections.) 


BOSTON. 


The Tremont Nail Co., West Wareham, Mass., U.S.A. 
(Steel ingots and forging billets.) 


BRISBANE. 
Walkers, Lim., Maryborough, Queensland.  (S¢ee/ 
castings.) 


BUFFALO, N.Y. 

Donner Steel Co., Inc. (The), Buffalo, N.Y., U.S.A. 

Gould-Coupler Co., Depew. N.Y., U.S.A. (Steel ingots.) 

Lackawanna Steel Co., Buffalo, N.Y., U.S.A. 

Otis Elevator Co., Buffalo, N.Y., UNA.  (Sleel 
castings.) 

Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. 
(Steel castings.) 


CALCUTTA. 


Tata Iron & Steel Co., Lim., Sakchi, India. (Angles 
and Channels.) 


CHICAGO, ILL. 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) 

Falk Company, Milwaukee, Wis., U.S.A. — (Sfee/ 
castings.) 

Hubbard Steel Foundry Co., East Chicago, Ind., 
U.S.A. (Steel castings.) 

Huntington Steel Co., Huntington, Ind., U.S.A. 
(Steel castings.) 

Illinois Steel Co., Chicago, Ill., U.S.A. 

Inland Steel Go. (Steel Works at Indiana Harbor, Ind., 
U.S.A., and Rolling Mills at Chicago Heights, 
Chicago, Il., U.S.A.) 

Interstate Iron and Steel Co., Chicago, Ill., U.S.A. 
(Steel Works at 118th Street, Chicago, and Rolling 
Mills at Bast Chicago, Ind.) (Steel angles and bars.) 

Maynard Electric Steel Castings Co., Milwaukee, 
Wisconsin, U.S.A. (Steel castings.) 

National Enameling & Stamping Co., Granite City, 
Ill, U.S.A. 

National Malleable Castings Co., Melrose Park, Chicago, 
Il, U.S.A. (Steel ingots.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) 

Scullin Steel ©o., St. Louis, Mo., U.S.A. (Sfeel 
castings.) 

CHRISTIANIA, 
Christiania Staalveerk. (Steel castings.) 
Strémmens Verksted, near Christiania. (Steel castings.) 


CLEVELAND, O. 


American Rolling Mill Co., Middletown, Ohio. (S/eel 
castings and forgings.) 

Andrews Steel Co., Newport, Kentucky, U.S.A. (ingots, 
blooms, billets and slabs.) 

Atlas Steel Casting Co., Buffalo, N.Y. (S/eel castings.) 

Canton Steel Foundry Co., Canton, U.S.A. (Steel 
castings and ingots.) 

Cleveland Steel Casting Co., Cleveland, 0., U.S.A. 
(Steel castings.) 

Corrigan, McKinney & Co., Cleveland, O0., U.S.A. 
(Steel ingots, blooms and billets.) 

Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots and 
forgings.) 

National Foundry Co., Erie, Pa., U.S.A. (Steel castings.) 

National Tube Co., Lorain, O., U.S.A. (Blooms, 

_ Billets, and Plates.) 

Otis Steel Co. (The), Cleveland, O., U.S.A. 

United Alloy Steel Corporation, Canton, O., U.S.A. 

Upson Nut Co., Cleveland, O., U.S.A. (Round and 
square steel bars.) 

Wellman-Seaver-Morgan Co., Cleveland, O., U.S.A, 
(Steel castings.) ; 
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COLUMBUS, O. 
Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel 
castings.) 


COPENHAGEN. 
Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktie- 
selskabet, Copenhagen. (Steel ingots, forgings ana 
castings.) 


DENVER, COLO. 
Colorado (The), Fuel & lron Co., Minnequa Works, 
Pueblo, Colo. (Bars and small sections.) 


DETROIT, MICH. 
Buhl Malleable Co., Detroit, Mich., U.S.A. (Steel 
castings.) 
Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Séeel 
castings.) 
Monarch Steel Castings Co., Detroit, Mich., U.S.A. 
(Steel castings.) 
Toledo Steel Casting Co., Toledo, O0., U.S.A. (Steel 
castings.) 


DULUTH, MINN. 


Northwestern Steel and Iron Corporation, Minneapolis 
Minn., U.S.A. (Steel castings.) 


GENOA. 
Acciaieria Danieli & Co., Brescia, Italy. 
castings.) 
Ferriera di Bolzaneto, near Genoa. (Jor plates up to 
3 in. thickness.) 
Ferriere di Voltri, Voltri, Italy. 
angles and bars.) 
Fonderia Milanese di Acciaio, Milan.  (S/eel castings.) 
Franchi-Gregorini, Societi Alti Forni, Fonderie, 
Acciaierie e Ferriere Dalmine, Bergamo, Italy. 
(Weld- less rolled or drawn steel tubes, hollow pillars 
and davits.) 
Ilva Alti Forni e Acciaierie d'Italia, Genoa. 
Stabilimento di Pra, Pra. 
Stabilimento di Bolzaneto, Bolzaneto. 
Stabilimento di Sestri Ponente, Sestri Ponente. 
Stabilimento di Savona, Savona. 
S.A. I. Gio Ansaldo & Co., Fonderie & Acciaierie, 
Cornigliano Ligure, Italy. (Sveel castings.) 
Societ Alti Forni e Acciaierie d’Italia, Porto Vecchio 
di Piombino, Italy. (Sections and bars.) 
Societ’ Anonima Italiana Tubi Togni, Cogoleto, Ligure, 
Italy. (Welded tubes, masts and pillars.) 


GOTHENBURG. 

Aktiebolaget Botors-Gullsping, Bofors, Sweden. (Jelting 
Furnaces and Foundry at Bofors.) 

Bjorneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 
(Melting Furnaces and Forge.) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) 

Motala Verkstads Nya Aktiebolag, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and 


(Steel, 


(Small sections, 


Forge.) 
Nydqvist & Holm Aktiebolag, Trollhiittan, Sweden, 
(Steel castings.) 


HAKODATE. 


The Japan Steel Works, Lim., Muroran, Japan. (Steel 
ingots, forgings and castings.) 


HALIFAX, N.S. 
Nova Scotia Steel & Coal Co., Lim. (Steel Works at 
North Sydney, C.B., and Rolling Mills at New 
Glasgow, N.S.) (Bars and Sections only.) 


HANKOW. 
Han-Yeh-Ping Iron & Coal Co., Lim., Hanyang, China, 


HAVRE. 


Aciéries de Grenelle (E. Plichon), 56, Rue Lourmel, 
Paris. (Steel castings.) 

Acicries de Maromme (E. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) 

Aciéries de Nanterre, Société Anonyme, Nanterre 
(Seine), France. (Steel castings.) 

Société Anonyme des Fonderies et Acicries de Hirson, 
Hirson, France. (Steel castings.) 

Société Anonyme des Forges et Fonderies de Montataire, 

~  Montataire, France. 


KOBE. 

Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. 

Kawasaki Dockyard Co., Lim., Shiri-ike-mura, Hiogo, 
Japan. (Steel castings, forgings, bars and sections.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
forgings, and plain and angle bars of small section.) 

Sumitomo Steel Works, Osaka, Japan. (Steel castings 
and forgings.) 


MARSEILLES. 

Compagnie des Forges de Chatillon, Commentry et 
Neuves-Maisons, France. 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. 

Compagnie des Mines, Fonderies & Forges d’Alais, 
amaris Works, Alais, France. (Bars and Sections.) 

Fonderies, Forges et Aciéries de St. Etienne, St. 
Etienne, France. 

Fonderies d’Acier du Midi, Marseilles. (Steel castings.) 

Forges de la Loire et du Midi (Messrs. Marrel Fréres), 
Rive de Gier, France. 

Holtzer, Jacob, & Cie., Aciéries d’Unieux, Unieux 
(Loire), France. (Steel castings.) 

Schneider & Co., Creusot. 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) 

Société Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besangon (Doubs), 
France. 


MELBOURNE. 
Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Cast steel anchor heads.) 
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MONTREAL. 

Canadian Steel Foundries, Lim., Longue Pointe, 
Montreal. (S/eel castings.) 

Steel Company of Canada, Hamilton, Ontario. (Works, 
at Montreal.) (Bars and angles.) 

Thomas Davidson Manufacturing Co. (The), Linz, 
Tureot, Montreal, Province of Quebec. (Steel cast- 
ings.) 

NAGASAKI. 

Asano Steel Co., Tsurumi, Japan. (Rolling Mills.) 

Imperial Steel Works, The, Yawata, Japan. 

Mitsu Bishi Dockyard & Engine Works, Nagasaki, 
Japan. (Steel castings.) 

NANTES. 

Socicté Anonyme des Aciéries Nantaises, Nantes. (,S/eel 
castings.) 

Usines Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. 

NAPLES. 

Ferriere ed Acciaierie del Vesuvio, Torre Annunziata, 
Naples. (Rolling Mills for sections and bars.) 

Societi degli Alti Forni, Fonderie ed Acciaierie di 
Terni. Works at Terni. 

Societ’ Ilva Bagnoli, Bagnoli, Naples. (Sections and 
bars.) 

NEW YORK. 

Bayonne Steel Casting Co., Bayonne, N.J., U.S.A. 
(Steel castings.) 

Malleable Iron Fittings Co., Branford, Conn., U.S.A. 
(Steel castings.) 

Riverside Steel Casting Co., Kearney, N.J., U.S.A. 
(Steel castings.) 

Taylor-Wharton Iron & Steel Co., High Bridge, N.J., 
U.S.A. (Steel castings.) 

NEWCASTLE, N.S.W. 

Broken Hill Proprietary Co., Lim., Iron and Steel 

Works, Newcastle, N.S.W. 
ODESSA. 

Nicopol-Marioopol Mining & Metallurgical Co., Sartana, 

South Russia. 
PHILADELPHIA, PA. 

Alan Wood Iron & Steel Company, Conshohocken and 
Ivy Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 

American Bridge Co., Pencoyd Iron Works, Pencoyd, 
Pa., U.S.A. (Sections, angles and bars.) 

American Manganese Steel Co., New Castle, Del., 
U.S.A. (Steel castings.) 

American Steel Foundries, Chester, Pa., U.S.A. (Steel 
castings.) 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. 
(steel castings.) 

Baldt Steel Co., New Castle, Del., U.S.A. (Steel 
castings.) 

{ Continued 


PHILADELPHIA, PA.—continued. 


Bethlehem Steel Co., Bethlehem, Pa., U.S.A.; Reading, 
Pa., U.S.A. (Rolling Mills for bars.) 

Birdsboro’ Steel Foundry & Machine Co., Birdshoro’, 
Pa., U.S.A. (Steel castings and ingots.) 

Chester Steel Castings Co., Chester, Pa., U.S.A. (Stee! 
castings.) 

Eastern Steel Company, Pottsville, Pa. U.S.A. 
(Sections and Bars.) 

Federal Steel Go., Chester, Pa., U.S.A. (Steel castings.) 

Glasgow Iron Co., Pottstown, Pa., U.S.A. (Rolling 
Mills for plates.) 
Hoopes & Townsend Co., Philadelphia, Pa., U.S.A. 
(Rolling Mills for bars at Fort Washington, Pa.) 
Luken’s Iron & Steel Company, Coatesville, Pa., U.S.A. 
Midvale Steel & Ordnance Company, Philadelphia, Pa., 
U.S.A. ; Claymont, Del., U.S.A. ; Coatesville, Pa., 
U.S.A. 

Nagle Steel Co., Pottstown, Pa., U.S.A. 

Penn Steel Casting & Machine Co., Chester, Pa., U.S.A. 
(Steel castings.) 

Philadelphia Roll & Machine Co., Philadelphia, Pa., 
U.S.A. (Steel castings.) 

Phoenix Iron Works, Phoenixville, Pa., U.S.A. 

Reading Steel Casting Co., Reading, Pa., U.S.A. 
(Small steel castings.) 

Tidewater Steel Company, Chester, Pa., U.S.A. 

Tindell Morris Company, Eddystone, Pa., U.S.A. 
(Steel ingots and forgings.) 

Treadwell Engineering Co., Easton, Pa. U.S.A. 
(Steel castings.) 

Wharton, William, Jr., & Co., Inc., Easton, Pa., U.S.A. 
(Steel castings.) 

Worth Steel Co., Claymont, Del., U.S.A. 


PITTSBURGH, PA. 


Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also 
steel castings.) 

American Steel & Wire Co. (Shoenberger Works), 
Fifteenth Street, Pittsburgh, Pa, U.S.A. (Steel 
ingots, etc.) 

Brier Hill Steel Co. (The), Youngstown, O., U.S.A. 

Cambria Steel Co., Johnstown, Pa., U.S.A. 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. 

Carnegie Steel Co., Pittsburgh, Pa., U.S.A. 

Crucible Steel Castings Company, Lansdowne, Pa., 
U.S.A. (Steel castings.) 

Crucible Steel Company of America, Park Works, 
Pittsburgh, Pa., U.S.A. 

Forged Steel Wheel Company, Butler, Pa., U.S.A. 

Jones & Laughlin, Pittsburgh, Pa., U.S.A. 

La Belle Iron Works, Steubenville, O., U.S.A. 

National Malleable Castings Co., Sharon, Pa., U.S.A. 
(Steel ingots.) 

Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. 
(Rolling Mills for bars.) 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 

Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. 
(Steel castings and ingots.) 

Republic Iron & Steel Co., Youngstown, O., U.S.A. 


{ Continued, 
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PITTSBURGH, PA.—continued. 

Sharon Steel Hoop Co., Youngstown, Ohio. (Steel 
melting plant at Lowellville, Ohio; and Rolling mills 
at Youngstown, Ohio.) 

Sterling Steel Foundry Co., Braddock, Pa., U.S.A. 
(Steel castings.) : 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) 

Wheeling Mold & Foundry Co., Wheeling, W. Va., 
U.S.A. (Steel castings.) 

Youngstown (‘The) Sheet & Tube Co., Youngstown, 
Ohio, U.S.A. 


PORTLAND, OREGON. 
Columbia Steel Co., Portland, Or., U.S.A. (Steel 
castings.) ' 
Electric Steel Foundry, Portland, Or., U.S.A. (Steel 
castings.) 


ROTTERDAM. 
Machine Fabriek Yzer-Staal & Metaal Gieterij (v/hBak- 
ker & Co.) Ridderkerk. (S/eel castings.) 


SAN FRANCISCO, CAL. 

Best Steel Casting Co., San Francisco, Cal., U.S.A. 
(Steel castings.) 

Columbia Steel Company, San Francisco, Cal., U.S.A. 
(Steel castings.) 

Judson Manufacturing Co., Emeryville, Almeda Co., 
Cal., U.S.A. (Steel ingots.) 

Llewellyn Iron Works, Torrance, Cal., U.S.A. (Round 
bars, small sections, also steel castings.) 

Pacific Coast Steel Co., South. San Francisco, Cal., 
U.S.A. (Steel ingots, small sections, and bars.) 

Southern California Iron & Steel Co., Los Angeles, Cal., 
U.S.A. (Round bars.) 
Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) 
West Coast Iron Co., 16th and Rhode Island Streets, 
San Francisco, Cal., U.S.A. (Steel ingots for 
forgings.) 

SEATTLE, WASH. 

Olympic Steel Works, Seattle, Wash., U.S.A. (Steel 
castings.) 

Pacific Coast Steel Co., Seattle, Wash. U.S.A. 
(Sections and bars.) ; 

Puget Sound Iron & Steel Works, Tacoma, Wash., 
U.S.A. (Steel castings.) 

Washington Iron Works, Seattle, Wash., U.S.A. 
(Steel castings.) 


STOCKHOLM. 


Avesta Jernverks Akticbolag, Avesta, Sweden. (Steel 
plates, sections, and high pressure air receivers.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. 
(Steel castings.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden. (Steel 
blooms and billets.) 


Forsbacka Jernverks Aktiebolag, Forsbacka, Sweden. 
(Steel blooms, billets, tubes, and forged and rolled 
bars.) | 


Kohlswa Jernverks Aktiebolag. (felting Furnaces, 
Foundry and Forge at Kohlswa, Sweden.) 


Latorps Bruk, Finspong, Sweden. (Managers, Kohiswa 
Jernverks Aktiebolag.) (Melting Furnaces and 
Forge.) 

Sandvikens Jernverks. Aktiebolag, Sandviken, Sweden. 
(Steel ingots, forgings, and steel tubes.) 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, 
Sweden. (Steel Works at Domnarfvet.) (Seclions of 
all sizes and plates up to % ins. thick.) 


Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) 


SYDNEY, N.S.W. 
Commonwealth Government Naval Dockyard, Cocka- 
too, Sydney, N.S.W. (Steel castings.) 


TORONTO, ONTARIO. 

Algoma Steel Corporation, Lim., Sault St. Marie, 
Ontario, Canada. (Steel billets, bars and angles.) 

Dominion Steel Foundry Co., Lim., Hamilton, Ontario. 
(Steel castings.) 

Steel Company of Canada, Hamilton, Ontario. 
(Works at Hamilton and Montreal.) (Bars and 
angles.) 


VANCOUVER, B.C. 
Vancouver Engineering Works, Lim., Vancouver, B.C. 


(Steel castings.) 
VICTORIA. 


Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Cust steel anchor heads.) 


YOKOHAMA. 
Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. 


(Steel tubes, bars and sections.) 

Oshima Steel Works, Oshima, Tokio, Japan. (Steel 
castings and forgings.) 

Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 


(Revised, 81h August, 1919.) 
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ce ee ae ee Sra es 2 xih | 175 | — | ‘800 | “175 | °875 | 225 | +160 
Inches. | Inch. | meh. | Inch, | Inch. | Inch, | Inch. | Inch er ie cat Nb sc Bes “400 au 175 
1 x1 | +125 | ee 250 "125 "300 *175D "125 24x 2 175 D oer! "300 175 450 250 “175 
- heed : | 8 x1} | 175 | — | ‘800 | “150 | “450 | 250 | 7p 
1}x1} | 125 | — | ‘250 | 125 | *800 | “200 | 150 | | 3 x2 | 250 | ‘875 | 300 | ‘2Q0 | ‘500 | “275 | “200 
14x14 | 125 | — | 250 | 125 | *850 | -200  *150 | 8 x2h | ‘250 | *875 | *500 | “225 525 | *275 | °200 
| | | B8hx2 995 | — | 500 | ‘225 | 525 | ‘275 | *200 
3 3 “175 Sf ‘ “196 -o9F | wor ae 2 
ee a as OR Wd 3hx24 | 250 | 875 | ‘500 | 250 | "525 | “300 | -200 
2 x2 175 | — | °800 | 175 | °400 | °250 | ‘175 34x38 950 | 375 | °b00 | 250 | ‘550 | 825 | °225 
‘ 2} 250 | °875 | 500 | ‘250 | 550 | °825 | °225 
atx) | 175 | — | 800 | 1175 | “45 25 E 4 x25 37: 
one : re lial babe) Mags 4 x8 300 | 425 | 500 | 275 | *575 | ‘825 | "225 
24x 2} | 250 | 875 | *500 | ‘200 | 500 | 275 | -200 4 x3} 300 | -425 | -300 | °275 | °600 | *850 | °250 
23x23 | 250 | 875 | 500 | 225 | 525 | 275 | -200 43 x8 300 | +425 | 500 | ‘275 | °600 | “850 | “250 
ee es arte) Bee Pe EARS ‘ake 44 x 3h 300 | -425 | °500 | *800 | °625 | °850 | *250 
x 25 375 | °500 | °250 325 00 200 5 x8 300 | -425 | *500 | *300 | *625 | °850 | °250 
3x Bh | -300 | 425 | 500 | 275 | °575 | *325 | °225 5 x38} 375 | — | 500 | *825 | °625 | ‘875 | °250 
5 xX: ale hs +325 | 650 | *400 | ‘275 
4x4 30 re | “ 3 DF OF ) x4 by A5) 500 325 
al oe shx3 | 375 | — | 7500 | “825 | “625 | “875 | 250 
4tx4h | 375 | — | *500 | “825 | °650 | 400 | 275 | 54x 3h 375 | — | ‘500 | 825 | *650 | “400 | °275 
5 x gan, |e 00 | +350 | -700 | -425 | -800 | 6 x8 375 | — | 500 | 825 | *650 | “400 | °275 
eee, a : | e-x8h | BI | = [7500 jporeeo | “EYE | vAN0 ee 
6 x6 450°) — 625 425 T15 “475 | 325 (amanae | 375 | — | +500 | °350 | ‘700 "425 *300 
(pmecall 500 — | 675 | *475 | °850 | +550 | :375 | *64 x3 375 | — | 500 | °350 | ‘700 | *425 | *300 
; re - in 64x38 | °375 — | 500 | :350 | ‘700 | “425 | °300 
rib x8 550 | — | °750 | °550 | “950 | 600 | "425 64 x44 — | 550 | — | -400 | °750 | 450 | 825 
: te 7 x3h — | 595 | — | °B75 | ‘725 | °425 | *800 
7 x4 _ | 550 | — | *400 | 750 | “450 | °325 
Lonpon.—July, 1909, 8 x3h = ‘57D ae 400 | °750 | 475 | *825 
|, Bee — | 695 | — | °425 | *775 | 475 | “B2b 
9 x4 — | -g50 | — | °450 | 825 | 500 | "350 
10 x4 — | 676.0 -— | c876. | 850) | O00) ate 
| H 1 


Lonpon.—6th May, 1916. 
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BRITISH STANDARD SECTIONS. 


BULB ANGLES. 


(NoTE —The Sections marked thus * are additional to the British Standard Sections.) 


fat Sa 5 —-—-—- — 


Thickness at 
Correct Standard Web thickness. 
ize. Profile. Radii. 
- bales: eee Maximum | Minimum 
AxB t, ty rolled. rolled, " ry r " r 
Inches. Inch. Inch. | Inch. | Inch. Inch. Inch. Inch. Inch. 
| 4 x2h 300 DOO 240 300 200 *D25 300 250 
‘a 5x25 1825 525 280 850 250 600 B50 300 
5 x8 "325 "525 "280 "350 "250 “600 "350 “300 
5E x3 350 *b50 *300 875 250 "650 B75 825 
6 x3 “375 ‘DTD 320 “400 275 *675 “400 325 
6 x3h 1375 *b75 320 “400 275 “675 =| °400 "325 
64 x3 B75 *b75 340 425 275 "700 425 850 
64 x 3h 400 “600 “340 425 275 ‘700 *425 B50 
7 x38 400 *600 360 *450 300 ‘750 “450 “570 
7 x8} 425 625 *360 “450 *300 750 450 *B75 
74x38 A425 625 *380 ‘A75 "525 “800 “A475 “400 
74 x 84 "425 *625 *380 “AT5 825 *800 475 “400 
8 x3 "425 625 “400 “500 *825 *825 “500 “400 
8 x3} — 450 *650 “400 “500 825 *825 *b00 “400 
84 x3 “450 *650 420 *525 *350 *850 "525 "425 
8h x 34 A475 *675 *420 525 350 *850 525 425 
9 x3 ‘475 675 440 “DDO 350 900 “550 450 
9 x8s 475 *675 “440 “550 *350 “900 *bd50 “450 
93 x 34 500 ‘700 | = *450 “550 875 “950 *b50 475 
10.x8 | » *525 | -725 | 460 | °575 | °400 | “O70 |) coho DOO | 
*10hx3h | *525 725 | -470 | °575 | 400 975 | °575 | 500 | 
11 x38 | B50 ‘750 480 | °625 "425 1°050 *625 “525. | 
*114 x 3h B75 ‘175 “490 “650 450 | 1/100 "650 “DBO | 
12 x8} *575 "775 “500 “675 “450 1°125 “675 550 | 
12 x4 “600 800 “500 *675 “450 2°125 “675 *5D0 | 


Where the thickness of Bulb Angle is greater than the Standard thickness, the flange and web will not be of the same 
thickness; generally for each ‘05 inch increase in the thickness of the web the thickness of the flange will be increased ‘025 inch. 


Lonpoy.—6th May, 1915. 
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BRITISH STANDARD SECTIONS. 


BULB TEES. 


oe Soe eee hE Cr OO Oe TT ty 


4 | 


TRERDSS at Web 
Standard profile, thickness. 
Size. $$$ | q——— Radii. 
Web. Flange. 
Maximum | Minimum 
rolled, rolled, | —<—<&<&<&A— — —_—$| —“— —— i, — 
A xB t, ty d ?, 1, 1, zi 
Inches. Inch. Inch. Inch. Inch. Inch. Inch, Inch. Inch, Inch. 
7x5 "425 "425 "500 *B50 "450 “600 “200 *800 *300 
8x 5S “450 “450 "52D a Y) “500 *675 *225 “900 *325 
9x 5} “475 “500 "DDO “400 *b75 ‘750 "250 1:000 375 
10 x6 "500 “550 575 "425 625 825 275 1'100 “400 
11x 64 *DD0 “600 *625 “475 675 “900 “300 1°200 "450 
12x 63 B75 “650 *650 “500 °725 ‘975 325 1°300 475 


The standard thickness of flange of Bulb Tees is to be measured at a distance half way between the extreme edges 
of the flanges and the nearer side of the web. 


Lonpon.—July, 1909. 
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BRITISH STANDARD SECTIONS. 


, 


BULB PLATES, 


(NOTE:—Lhe Section marked thus * is additional to the British Standard Sections.) 


Z BARS. 


| | ( 7 = —— 
Thickness | : : 


1 a Thi 5 + Thickness at Correct , em > 438 
Size. ate pry Thickness. Pp Radii. Size. Standard Profile. Web thickness. Radii, 
Profile. = : ae a 
‘c i Web and , m1. a ' 
Maximum | Minimum ; Flanges. Web. Flanges. Maximum} Minimum Root. Too, 
A rolled. | "rolled. El ee ee ee | -| Moximum | Minimym | ____|_ 
—| ——_— —_—$— | $< | | —_—_—_— sec Bi ty ty , Ny 

Inches. Inch. Inch. Inch. Inch. Inch. Inch : £2 a 

*5 "250 "350 | °200 850 550 =| °200 Inches. * Inch. Inch. Inch. Inch. Inch, Inch. 


3x 25x38 “300 400 "500 “300 "325 225 
| 4x1}x2 "150 250 ‘475 “150 “300 “200 
7 “B50 450 | ‘275 “450 “800 300 4x2 x2 175 275 “475 175 “325 225 


' 4x 23x38 "B25 425 525 "325 "350 225 
8 | -400 "525 "325 “500 900 | *325 


| 5x3 x3 | 850 | *450 | ‘550 | ‘850 | ‘875 | 250 
9.| *450 ‘575 | «850 | «=°575 | 1:000 | +875 6x3} x3) | "B75 "475 DTD 375 425 | *300 
ol eae eee | e785 | ee ew | are 7x3}x3} | -400 | -500 | 600 | 400 | 450 | “300 

| | Bxahx3h | 425 | 525 | 625 | 425 | “450 | “825 
{eee sg cl it ll — 9x84x8} | -450 | ‘550 | “50 | “450 | “475 | “850 
12 | 600 | *750 | 450 725 | 1300 “475 10x8}x3}| 475 | °575 | °675 | “475 | °500 | “350 


When the thickness of Zed bar is greater than the Standard thickness, the increase 
in thickness of flanges and web will not be the same ; generally, for each ‘05 ineh increase 
in the thickness of the web, the flange will be increased ‘025 inch. 


Lonpon.—July, 1919. Lonpon.—6th May, 1915. 


BRITISH STANDARD SECTIONS. 


CHANNELS. 


(NoTE:—The Sections marked thus * are additional to the British Standard Sections.) 


a 
| 


-— — —~i«swo—- 


Size, | es eer Web thickness. | Radii. 
| base bark rina _| Mes ee Maxim sum Minimum Root. | 7 = 
| A BXxB | t, ty fs 
| Taohes. | Ino, juss | ee Oe eae et 
6 x8 x38 375 “475 ‘BID "350 “475 325 
6 x34x 3} ‘875 475 ‘BID “350 ‘475 "325 
7x3 x8 375 75 575 =| «=~ *B50 “AT 32D 
7 x8hx 3} “400 500 600 "350 500 "350 
*7.x3 x8 400 “500 600 350 “500 “350 
*71 x 34 x 8h “400 “500 “600 “350 500 “B50 
*5 x3 KO “400 “500 “600 “B50 D00 B50 
8 x 34x33 425 "B25 625 375 *H25 “B75 
8 x4 x4 450 550 650 “400 "550 ‘375 
*BLx3 x3 425 “525 "625 375 b250«| «| "B75 
| *8ix3kx8h | 450 550 "650 “400 DO 879 
9 x83x3} “450 550 “650 ‘400 “5bO 375 
| 9 x4 x4 “475 ‘575 “675 "425 “D75 “400 
| *9b x 8hx 33 “450 ‘DD0 “650 “400 550 ‘375 
10 x3}x 3} “475 575 675 "425 575 “400 
10 x4 x4 “475 575 675 425 575 “400 
| *103 x 83 x 3} 475 ‘57D 675 "425 BYE) ‘400 
| 11 x8}x3} 475 BYE) 675 "425 575 =| «= *400 
11 x4 x4 00 “600 ‘700 450 600 | *425 
| *114x8hx8h | -500 “600 ‘700 "450 600 | "425 
12 x8}x3h | +500 "600 ‘700 "450 “600 "425 
12 x4 x4 ‘525 625 "725 ‘475 625 425 
| *13) x4 0x4 "525 625 725 ‘475 625 "425 
| *14 x4 x4 B25 625 725 | 475 "625 [425 
| *15 x4 x4 525 "625 725 |. “ATS "625 "425 


ol the flanges and the nearer side of the web. 


The web of Channel bars can vary in thickness between the limits shown in the Table, but the thickness of flange 


remains constant, 


Lonpon.—6th May, 1916. 


The Standard thickness of flanges of Channel bar is to be measured at distances half-way between the extreme edges 
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SINGLE PLATE RUDDER AND STERN FRAME. 


STERN FRAME SHOWING SCARPHS WHEN THE 
STERN FRAME IS IN MORE THAN ONE PIECE. 
(Section 9 and Table 1.) 


SINGLE PLATE RUDDER. ARM AT EACH PINTLE ~_ 
AND KEY TO MAIN PIECE. ¢: 
(Section 10 and Tables 22, 28 and 24.) 
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COUPLINGS OF RUDDER HEADS. 


Horizontal Coupling of Rudder Head. Vertical Coupling of Rudder Head. 
(Section 10 and Table 23.) (Section 10 and Table 28.) 
Rudder Head 9} inches diameter. Rudder Head 9} inches diameter. 


Section through A.B. 


Scarphed Coupling of Rudder Head. 
(Section 10 and Table 23.) 


Rudder Head 9} inches diameter. 


Ch ® g ‘GB soTaeL pue GT woryoeg) 


‘SHADNINLS JGIS 4O LNAWSONVYYV 


Tél 


|b 
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ARRANGEMENT OF WEB FRAMES AND SIDE STRINGERS. 
(Section 138 and Table 5.) 


Section at Intermediate 
Section at Web Frame. Frame with Bracket 
under Side Stringer. 


Butt Strap of Side Stringer Face 
Angle at Web Frames, where the 
transverse number does not exceed 69. 


Le ——-—-— Above 14 feet and not exceeding 16 feet. 


Bracket under 
Side Stringer. 
Web Frame. 


————— Oe 


126 ARRANGEMENT OF WEB FRAMES AND SIDE STRINGERS. 
(Section 18 and Table 5.) ; A 
ection at Intermediate 


Section at Web Frame. Frame with Brackets 
under Side Stringers. 


Butt Strap of Side Stringer Face Angle. 
at Web Frames where the transverse 
number does not exceed 69. = 


—— Above 16 feet ana not exceeding 24 feet. 


Web Frame 
Bracket under 
Side Stringer 
Bracket under 
Side Stringer. 

Web Frame 


ARRANGEMENT OF WEB FRAMES AND SIDE STRINGERS. 127 
(Section 138 and Table 5.) 


Section at Intermediate 
: Frame, with Brackets 
Section at Web Frame. under Side Stringers. 


Butt Strap of Side Stringer Face Angle 

at Web Frame where the transverse 

number is above 69 and not ex- 
ceeding 111. 


Above 24 feet and not exceeding 27 feet. 


Bracket 
under 
Side 
Stringer 
Bracket 
under 
Side 
Stringer. 
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ORDINARY KEELSON STANDING UPON 
FLOORS, WITH BAR KEEL. 


Above 1200 and not exceeding 4700. 


MIDDLE LINE KEELSONS. 


(Section 14 and Table 6.) 


KEELSON WITH INTERCOSTAL 
PLATE AND BAR KEEL. 


Above 1200 and not exceeding 4700. 


KEELSON WITH INTERCOSTAL PLATE 
AND FLAT PLATE KEEL. 


Above 1200 and not exceeding 4700. 


Above 4700 and not exceeding 26,000. 


—_—_ 


Above 4700 and not exceeding 12,400. 


Above 12,400 and not exceeding 36,000. 
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MIDDLE LINE KEELSONS. SIDE KEELSONS. 
(Section 14 and Table 6.) (Section 14 and Table 6.) 
KEELSON WITH CENTRE THROUGH KEELSON WITH CENTRE THROUGH 
PLATE AND BAR KEEL. PLATE AND FLAT PLATE KEEL. 
Above 1200 and not exceeding 10,000. Above 1200 and not exceeding 10,000. Above 1200 and not exceeding 17,200. 


Above 10,000 and not exceeding 17,200. 


Above 17,200 and not exceeding 36,000. Above 21,000 and not exceeding 86,000. 


130 
SIDE AND BILGE KEELSONS 


(Section 14 and Table 6.) 


Breadth of Vessel not exceeding 27 feet. 


eeding 50 feet.—Longitudinal Number above 17,200 and not exceeding 21,000. 


Breadth of Vessel above 27 feet and not exe 


Breadth of Vessel above 27 feet and not exceeding 50 feet.—Longitudinal Number above 21,000 and not exceeding 36,000. 


Breadth of Vessel above 5Q feet and not exceeding 54 feet.—Longitudinal Number above 21,000 and not exceeding 36,000. 
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WIDELY SPACED BEAMS IN HOLD. 
(Section 21 and Table 12.) 


SKETCH SHOWING BROAD HOLD STRINGER, FACE BAR, BRACKETS SUPPORTING STRINGER, 
“STRONG” HOLD BEAMS AND GUSSET PLATE. 


SECTION. 


PLAN OF BROAD HOLD STRINGER. 


SECTION OF 
“§TRONG” BEAM, 


—~——~~-DEPTH @)44-—- 


i2 
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CELLULAR DOUBLE BOTTOMS. 


(Section 16 and Tables 8 & 9.) 


FLOOR AT EVERY FRAME. 


SSS ats Se Not exceeding 36 feet Breadth of Inner Bottom, 
50 ,, yy Vessel. 


Wy 


Eh 


”) 


Intercostal Side 
Girder. 


————— 


Margin Plate. 7 Tank Side Brackets. 


CELLULAR DOUBLE BOTTOMS. 


(Section 16 and Tables 8 & 9.) 


FLOORS AT ALTERNATE FRAMES. 


Above 28 feet and not exceeding 36 feet Breadth of Inner Bottom. =r 
= Paccnte Pet 
BF yy yy ow ” SO 4 1 Vessel. ; erie 


INTERMEDIATE FRAME AND REVERSED) 
FRAME AND BRACKETS. 


gr ep oS 


A ———————————————T—T——X—X— = 
Gi: ee, Ve 


Vertical Stifieners on 
Side Girders at 
Intermediate Frame 


Seay |g ee eeealintintciel aialisadiaiialiciataiooataial scaaiaieieastaiatiateatatatah 975 eran 


j i 

| | 
Bracket. ! Intermediate | 

Frame and |b 


Tt 
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WATERTIGHT BULKHEAD. 


STIFFENERS: IN HOLD AND ’TWEEN DECKS. 


(Section 19.) 
Upper Deck. 


Stiffaners 30 inches apart. 
_ = 44x3x ‘32 0.A. 
(Table 10A.) 


(No lug attachment.) 


Second Deck. 


Stiffeners 30 inches apart. 
_.-— Table10, 5}x8x'320.A. (Bracketed.) 
Table 10A. 54X3X°32 B.A, (Lugged.) 


2. ets & Watertight Deck. ———-—- —— >| __ Third Deck. 
gi | eee ean 
eee SS = ade chan ¢ 
= ee Sete See a ay ee le 
Nai oN ae ee oF a: y 


10X84x°52 B.A. (Bracketed.) 
60 


Table 104. 12X84X8}X 2 Channels. (Lugged-) 


Stiffeners 80 inches apart. 


Table 10. 
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WATERTIGHT BULKHEADS. 


(Section 19.) 


ARRANGEMENT OF BULKHEAD PLATING WITH STIFFENERS SPACED 30 INCHES APART. 


| Bulkheads 


| | Bulkhead) 
‘or Bunker 


“SS 
seo 
ES 
lox 
Ss 
[! | 1S& 
1th i — 
F ir, Tm r my 
1 ly } : | 
Ns tat oe H ~~ 1! © Pe as | 1 
im 3 ty! Ss |} aa 3 Ses, nt 
* My \1 ; ! 4. \f 
Ua 1 ily 1 1 . 
ql ime \ 1| a8 ' ot 
——————— ie a — LTT : ! 
ir } 1 | : > | 
ry i, | 89 ‘ wo | bo ! w S 
Mi het = Ss | = eee er 
Ny i Ss ! S \ = fake te : 
tit Ss sS 1 a 1 5 | M4 
it a ' a | Q [to 3S | 
in i t | it H | } 
i oa = : { 
— fo ' ie 1 
' ae | 
Ua | i ° ie 
i ® | ria 
e j! Ss | 
1 | art Vy 
fe Lt | ; | 
- a 
! i} 
! 1 ly 
\ 1 1! 
: | 
I | | 
om 5 I 
' i 
| ! Vy 
— ‘WS? — —- ‘v27e +-—- > 
' | ty 
1 u 
i =e eg =H 
\ nie 
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WATERTIGHT BULKHEADS. 
(See Section 19 and Table 108.) 


BRACKET CONNECTION AT TOP AND LUG CONNECTION AT TOP AND BOTTOM 
BOTTOM OF A 10-INCH BULB ANGLE OF A 12 x 33 X 34 CHANNEL STIFFENER 
STIFFENER IN HOLD. IN HOLD. 
\<— 28 inches. > K — 28 inches. aa 


Six rivets f-inch 
diameter. 


Seven —- 

Z-ineh 
diameter 

rivets, 


30 inches. — 
| 

2! 

° | 


——_———— 3-inch flange. 


ea 


paced 4 diameters 


§ 


Plating, 
apart for 15 per cent. of length. 


Rivets connecting Stiffener and 


t.oflength 


spaced 4 diams. 


i 
percen 


18 


and Platin, 
apart for1 


3-inch flange. 


Rivets connecting Stiffener 


Seven }-inch 


| 
| 
| 
| 
| 
| 
| 
ae ee 


oe 


WATERTIGHT BULKHEADS. 
(Section 19 and Table 10p.) 


SHAFT TUNNEL. 


Stiffeners 6 X 3 x '84 ordinary angle spaced 36 inches apart, 


tie 
—— Top Plating-’86, 


Side Plating ‘44, 


4 feet. 


— —Mean height to Upper Deck 32 feet. 
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SIDE STRINGER BRACKETS AT WATERTIGHT BULKHEADS. 


"(Section 15, par. 3 and Section 19, par. 10.) 


Bue Ancie frames — — — ee  — — — FRAME ND Reverse FRAME 
\ 


A ONE FRAIIE SPACE 


' 
' 


Bracke's *06 of an inch thicker than the Side Stringer Intercostal Plate. 
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BRACKET PLATE BEAM KNEES. 
(Section 20 and Tables 11 & 12.) 


BEAMS AT EVERY /FRAME. 


BEAMS AT ALTERNATE FRAMES. 


D = Depth. B= Breadth. L = Lap, which is not to be less than six times the diameter of rivets. 


Nore :—Where the depth of the bulb plate below the angles is not sufficient to allow of an overlap 
of six times the diameter of the rivets, the knee plates are to be extended to the upper edge of the beams. 
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SOME METHODS OF ATTACHING THE WIDELY SPACED PILLARS AT HEADS AND HEELS. 


(Section 22 and Table 15.) 


; ATTACHMENT AT HEAD OF A 
AT HEAD OF A 
ATTACHMENT ELEVATION. TUBULAR PILLAE. ELEVATION. 


TUBULAR PILLAR. 


ATTACHMENT AT HEELS. ATTACHMENT AT HEELS, 


pt 


ats 
ATTACHMENT AT HEAD OF A 
PILLAR FORMED OF FOUR ANGLES. 


ATTACHMENT AT HBAD OF A 
PILLAR FORMED OF DOUBLE ELEVATION. 
CHANNELS AND FACE PLATES, 


ATTACHMENT AT HEELS. ATTACHMENT AT HEELS. 


1. - Pillars and girders of other form will be admitted provided the same are of equivalent strength to those given in Tables 15 and 16, 

2. Arrangements are to be made at the various decks in order to secure an efficient distribution of the support afforded by the pillars. 
Arrangements are also to be made at the heels of the pillars to secure an effective distribution of the load carried over the 
adjacent structure. As far as possible the pillars are to be stepped on the tank top at the intersection of a floor and of an 
intercostal ; where this cannot be done partial floors and intercostals are to be fitted. No manholes are to be cut in the floors 
and intercostals in way of the heels of the pillars. 

3. For Scantlings of widely spaced Pillars, and Girders at heads of same, see Tables 15 and 16. 
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SOME METHODS OF ATTACHING THE WIDELY SPACED PILLARS AT HEADS AND HEELS. 


(Section 22 and Table 15.) 


| ATTAOHMENT AT HEAD OF A 
TUBULAR PILLAR. ELEVATION» 


ATTACHMENT AT HEAD OF A 
TUBULAR PILLAR, ELEVATION, 


ae: 
ths 
| ATTAOHMENT AT HEELS. 
ATTACHMENT AT HEAD OF A ELEVATION. 


PILLAR FORMED OF FOUR ANGLES. 


ATTACHMENT AT HEELS. 


ATTACHMENT AT HEELS 
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WIDELY SPACED PILLARS. 
METHOD OF ESTIMATING NUMBERS FOR REGULATING SIZES OF PILLARS. 


(Section 22 and Table 15.) 


>| 
ee 


= 
| 


S = SPAN. 


Kee esto == ee 


en 
—— el 
v 


\ 
\ 


GIRDER. 


AWNING OR SHELTER OR BRIDGE DECK. 


UPPER DECK, 


L 


ee oe ae 


Sr 


GIRDER. 


sxBxH 
100 


Number for Pillars= 
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WIDELY SPACED PILLARS. 
METHOD OF ESTIMATING NUMBERS FOR REGULATING SIZES OF PILLARS. 


(Section 22 and Table 15.) 


AWNING OR SHELTER = TE 
OR BRIDGE DECK. i 


a 
| 


UPPER DECK. 


& 
g 
o 
n 
uy 
& 
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GIRDERS AT HEADS OF WIDELY SPACED PILLARS. 


METHOD OF ESTIMATING NUMBERS FOR REGULATING SCANTLINGS OF GIRDERS. 
| (Section 22 and Table 16.) 


AWNING OR SHELTER ! 
OR BRIDGE DECK. 


Pape : 


UPPER DHOK. H : 
' 1 


GIRDER. 


OF PILLARS. 


OF PIL 


and DECK, 
GIRDER. ; 


CENTRE LINE 


ae b ] 
| | Number for Girdase 3 * B XH 
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GIRDERS AT HEADS OF WIDELY SPACED PILLARS. 


METHOD OF ESTIMATING NUMBERS FOR REGULATING SCANTLINGS OF GIRDERS. 
(Section 22 and Table 16.) 


AWNING OR SHELTER $ 
OR BRIDGE DECK. rT» 


' 
UPPER DECK. | 


} = Dae 
| | 
| | 
| | 
| ! 
1 4 
| and DECK, | es ee 
| = ps ee 
| 
serene le occ 
| “iy 
| n 
4 
| ca . 
| eet 
i s | 
a 
| a 
| z | 
a 
A! 


| 
; 
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STRENGTHENING AT BREAK OF RAISED QUARTER DECK. 


(Bection 46, paragraphs 4, 5, 6 and 7.) 


s 15,000 or the Vessel is over 13} depths to length, Bridge Deck. 


han four frame spaces abaft the after end of the : 


Paragraph 6.—Where the Longitudinal number exceed 
at upper deck, the break bulkhead is to be not less t 


Engine room opening. ; 
<——  Web-plates. 
Slee 


a ee a 
fA se aS a WE oa a a 5A gO IN NL I rane "aes | UL 
Be hae ce ey oe | DIAPHRAGM eee 1 
; q =a --= Hf ! 
| cone Nef -Aiares | PIES -~ ~ ‘Upper Deck. 
ge | Wars). - - et 


Scarph of 
Decks 2 to 3 
frame spaces. 


<— See Paragraph 6. 


Bridge Deok. 


—Where the Longitudinal number is above 18,200 and not exoecding 19,500, dc. 


Paragraph 7. 


kd a a, lw a == | 


eee eee ee \DRPHREGM PLATES. 


ooo = 


Scarph of Decks j 
4 frame spaces. See 
Paragraph 6. 


Bridge Deok. 


4 Biletdin core ree. 
| Paragraph 7.—Where the Longitudinal Number is above 19,500, dec. ee i eS ee 
ae So a em A Lv EN =>: | 


Searph of Decks 
5 frame spaces. 


See 
<— Paragraph 6. 


PARTIAL BULKHEAD IN SAILING VESSELS. 
WHERE THE MOULDED DEPTH IS ABOVE 27 FEET AND NOT EXCEEDING 33 FEET. 
(Section 47, paragraph 4.) 
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Double 
riveted seam. Lj__ -~ -- 


and not exceeding 328 ft. 


Moulded Depth above 27 ft. 
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VESSELS INTENDED TO CARRY OIL_IN BULK. 


COFFERDAM BULKHEADS. 


ARRANGEMENT OF STIFFENING INSIDE COFFERDAMS. 


(Section 59.) 
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INTENDED TO CARRY OIL IN BULK. 


VESSELS 


COFFERDAM BULKHEADS. 


INSIDE COFFERDAMS 


IN WAY OF KEELSONS. 


INSIDE 


ARRANGEMENT OF STIFFENING 


ARRANGEMENT OF STIFFENING 


COFFERDAMS CLEAR OF KEELSONS. 


(Section 59.) 


(Section 59.) 
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VESSELS INTENDED TO CARRY OIL IN _ BULK. 


TRANSVERSE BULKHEAD. 
(Section 58 and Table 35.) 


Bulb Angle Stiffeners. Web Plate Stiffeners. 
(Par. 5.) (Par. 8.) 


151 


KI apenas 2! 


(Par. 5.) 
erase 
| 


I 
pall 


Web Plate Stiffeners. 


VESSELS INTENDED TO CARRY OIL _IN BULK. 
MIDDLE LINE BULKHEAD. 
(Section 60 and Table 35.) 


Bulb Angle Stiffeners. 
(Par. 4.) 
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VESSELS INTENDED TO CARRY OIL _IN BULK. 


VESSELS INTENDED 10 Vath Se 
Brackets in way of ends of Horizontal » Girders at junction of Transverse and Middle 


Line Bulkheads. 


\Y (Section 58, par. 9, and Section 60, par. 7.) 


to Transverse Bulkheads. 
(Section 57, par. 6, and Section 58, par 9.) 


Brackets attaching Side Stringers 


VESSELS INTENDED TO CARRY _OIL_IN_ BULK. 
ARRANGEMENT OF REELED RIVETING IN FLAT KEEL ANGLES, SINGLE BULKHEAD FRAMES, &c. 


ANGLES 5” x 5”. 


Rivets spaced 5 diameters centre to centre. 


Planed off for caulking. r- Fecha sth 4 


a; 
14 diameters, 
OP red FEN EE ee FS Re eet PE ep ay weak, 
3" Rivets. 
faien peewee ERIN A oe oe cece SE Rann els ca oni erpea Loan 
' 
1 
2hinehee, 
\ 
me | 
5 diameters 
Planed off for caulking, 2 centreto centres = it 
dvaeet 3 
14 diameters 
ee 
Zz" Rivets. 
Dig 
H 
24 inches. 
H 
aot 
ANGLES 6” x 6". 
ee Sdiameters = 
a Planed off for caulking. Ke Oaite ta Ganttel 4 
- cares? 
f 
1} diamotere. 
eg, (eo ee eS Oe ae ge a et 
1" Rivetse 
fs Sa oe Ge a oc aol on K 
: 
2} inches 
© 
‘4 
jazee 5 diameters h = 25) 
re centre to centre, 
; ae —F 5 + 
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14 diameters. 


aoe 


aa OOO: 


24 inches, 


_ 


1} Rivets, 


5 diameters a 
centre to centre. > 


\ : 8 diameters. 
NO} HO os oe Seales 
1}’ Rivets. |S ) 


Se arena x | 


24 inches. 
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TABLES 
SCANTLINGS AND EQUIPMENT 


STEEL VESSELS. 
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KEELS, STEMS, and STERNPOSTS. TABLE 1. 


STERN FRAMES 


STERN FRAMES STERN- 
LONGITUDINAL WITH LONGITUDINAL POSTS WITH 
NUMBER. KEELS. APERTURES. NUMBER. WITHOUT APERTURES. 
L x(B+D). a Lx(B+D). APER- 


Propeller Rudder TURES. 
Post. Post. 


Propeller Rudder 
Post. Post, 


Inches. Inches. not 
Above exceeding 


51x215 x2H 116300 = 17500 


Inches. 


93 x 23 


5Ex 2351x231 [17500 , 18900110 x22 


Inches. 


81 x 28 


Inches. 


83 x 23 


ne | Inches. Inches. Inches. Inches. 


2100 = 27006 x 1415} 1462 x 12 


2700 ,, 3350)63 x 14153 x 1454 x1} 


3350 ,, 4000)63 x 14153 x 1153 x 1453 x 2354. x 28] [18900 , 20500110 x 23 
4000 ,, 4650163 x 13 


5tx 1852 x1863x3 54x3} [20500 , 22300103 x 23 
4650, 53007 x 13/6 x 13/6 x 13)6 x3153%33} [22300 , 24300 
5300, 59507 x1 
5950 ,, 6600173 x 13163 
6600 , 725071 x12 


103 x 23 


6 x1316 x3}52x3H 124300 ,, 2650011 x 23110 x 2310 «2310 x 
x 13]6} x 1316} x 3353 x3H 126500 ,, 28900]11 x22 


64x 13161 x1461x4 53x41 128900 


7250 ,, 7900173 x 19161 x 1316} x 1364 x 4453 x43] [81500 , 3430011} 


8550)7} x 2 164 x 1416} x2 |6} x 4453 x43) [84300 , 3730012 x3 HO, x28 
6 x43] 187300 , 40500 
6 x43| [40500 , 43900 
6 x43] 143900 , 47500 
6 x5 | 7500 , 51300 
1x5 | 151300 , 55300 

11800 ,, 1250083 x 29173 x 2473 x 2872. x5 |64x5 | [55300 , 59700 
12500 ,, 1380083 x 23}73 x 24173 x 21l72.x5163 x51} 169700 


10500 
11150 


10 x10 
10} x10 
103} x 103 


, 64500) — 13x 33l113 x32 x10 
» 69700) — 2 xgilte x3sh2 «103 


13300 ,, 14200183 x 23173 x 2474 x 24/74 x 51/68 x 53) [64500 


14200 ,, 1520081 x 23/71 x 28 73 x 25173 x BUGS x Bd 69700 ,, 75300) — |12 x33i12 x32123x10} 
15200 ,, 163009 x 238 x 2318 x2318 x517 x53 {75300 , 81000) — 12 « 3312 x4 ]123x11 [11 x11 


The sectional area of the sole piece of stern frame is to be increased 15 per cent. beyond the sectional area of the propeller post. 


The thickness of the sides of the boss of the propeller post is to be not less than three-fifths that required by the Table for the 
propeller post. 


zn Ba | aie single screw vessels the dimensions of the stern frame will require to be increased to the satisfaction of the 
ommittee. 


Luoyp’s REqsrer or Surprrnc, Lonpon.—//th May, 1911. 
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TABLE 2. 


(See Continuation.) 


FRAMES with SINGLE REVERSED FRAMES. 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF 
SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 


TRANSVERSE 
TO TOP OF LOWEST TIER OF BEAMS AT SIDE. See SKETCH ON PAGE 21. 
FRAME FRAMING IN 7 a ‘ 
NUMBER. SPACING. PEAKS. Feet. Feet. Feet. Feet. Feet. Feet, 
not not not not not not 
B a D Above exceeding | Above exceeding | Above exceeding | Above exceeding | Above exceeding | Above exceeding 
vi and 8 8 and 9 9 and 10 10 and J] 1] «ana 12 12 and 13 
< - —— — - ONE SIDE STRINGER. — —— —— — ——- —- — —-—-——55 
: Feet. : ater re Sees cee he inches. - alee inches. Sah inches. ia inches: Acehes inches. 
191 1 99/91 1 99/91 1 Os 2G L A 1 ii . | 
ets ramos... .. 2EX 24 x -22/ 2h x 2h x 22) 2) x BY x 22/2) x 2p x 24/2) x 2 x PA 
| | S > | 1 99/91 1 1 
23 st 95 | 20 Reversed frames... 2} x 21 xX +22 21 Xx 21 X +22 23 X 2a X 22) 24 X 24 X -22|24 xX Qa X +24 
Depth of framing.. 2 } 21 25 25 5 
7 +i SS hg = —— = =| — 
Frames .. .. ..| 24 X 2p X +22/ 2} X 2} X -22|/2) x 2d x +24 ak x2hx-24/2 x2hx -2418 x 2h x -24 
F > | 6 1 1 5 1 
25 ,, 27 | 20 | Reverseatrames..| 24 x 24 x -22|21 x 21 x -22/21 x 21 x 22/25 x 24 x 24/24 x 24 x -24/25 x 25 x +24 
* 
Depth of framing. . 24 2 L h 2 4 3 3 
2 ae ah x ah x 24/2) x 2d x -24/24 x 2b x 24/8 xX 25x -24/8 xX25-Xx-24/8 X22 x-24/8 XB x -O4 
27, 29 | 204 | meverseatrames..| 24 x 24 x -22/24 x 2) x .22/24 x 24 x -24/24 x 24 X -24}25 x 25 x -24/ 25 x 23 x -24/ 25 x 23 x +24 
Depth of framing.. 7) L 24 2 b 3 3 3 S 
Brames .. .. ..| 24 X24-X 24/24 x 24x 24/8 x2) x -24/8 x 2x -24/8 x 24x -24/8 XB X-24/8 XB X-26 
29 ,, 81 | 203 | reversea trames..| 21 x 24 x -24/94 x 2} x -24/2) x 2) x -24/25 x 24 x -24| 25 x 24 x -24| 25 x 24 x -24/ 24 x 24 x -26 
Depth of framing.. 2 V 2 4 8 3 3 3 3 
Srames. =. « 3 x 24 x -24 3 x 23x 24/3 X25 x 24.|3 x 24 x 24/8 X38 X*241/8 KB X 2261.3) XS ogee 
81 , 83 | 2i | meversea trames..| 24 x 24 x -24/2} x 21 x -24|24 x 24 x -24| 23 x 24 x -24| 25 x 24 x -24| 25 x 24 x -26| 24 x 24 x -28 
Depth of framing.. 3 3 3 3 3 _~ 3 3 
wrames .. .. .(8 X 2X -24/8 X24X-24/8 x24x-24/8 x8 x-24/8 XB X-26/38 X8 X+2818 x8 x -28 
83, 35 | 21 | neverseatrames..| 24 x 24 x -24|24 x 24 x -24| 24 x 24 x -24| 23 x 24 x -24| 25 x 25 x +26 | 24 x 24 x -28| 24 x 23 x -28 
3 


Depth of framing.. 8 3 3 8 3 3 


Frames... .. .[8 X25xX-26/8 x2bx-26/8 x8 X-24/8 x8 x-26/8 X8 X-28/8 XB x-28/8 x8 x -28 

85 ,, 87 | 214 | reverseatrames.., 24 x 24 x 26/2) x 24 x -26|94 x 23x -24/25 x 24 x -26| 25 x 23 x -28/ 25 x 23 x -28/8 x 24 x -28 
Depth of framing. . 3 8 3 | 3 % 3 ae 3 = ine 38 

 \prames .. . 13 X8 X-26/8 x8 x-26/8 x8 x-26/8 XB x-28/8 XB x-28/8 XB X-28/8Ex8 x -28 

87 ,, 39 | 214 | reversea trames..|24 x 24 x 26/24 x 21 x 26/23 x 24 x -26/23 x 23 x 28/23 x 2h x -28/8 x25 -28/8 x2) x 98 
Depth of framing... 3 3 3 3 3 3 3} 

~~ |ivames . 2 8 XB X-26/3 X8 x-26/8 X38 X-28/8 XB x-28/8 X38 x-28/3EXB3 x-28/35 x8 x -28 

39, 42 | 22 | meversea trames..| 24 x 24 x 26/24 x 21 x -26/23 x 2) x -28/23 x 2h x-28/8 x2} x-28/8 x2}%-28/8 x8 x -28 
Depth of framing.. § 3 3 $ 3 3h 3h 

Frame... .|8 XB X-28/8 X83 x-28/8 x8 x-28|8 x8 x-28/35x8 x-28/8hx3 x-28|4 xB x -28 

42 ,, 45 | 22 | meversea trames.. 24 x 24 x -28/93 x 21 x -28\/24 x 24x -28/8 x2} x -28/8 x2} x-28/8 x8 x-28/8 x8 x -28 
Depth of framing.. 3 g 3 § 3 5 33 4 

Frames... ./84X8 x-30/35x8 x-30/34x8 x-30/32 x3 x-30/8) x8 x-30/4 x8 x-30/4 x8 x-80 

45 ,, 48 | 224 | neversea trames..|24 x 24 x -30/24 x 24 x -30/ 23 x 2). x -30/3 x2) x -30/8 x38 x-30/8 X38 X-30/8 x38 x-80 
Depth of framing. . 3 1 3 oy 8 L 34 34 4 4 


Frames .. .. .|84 X38 X-80/84 x3 x-80/84x3 x-30/4 x3 x-30/4 X8 x-B0/4 x8 x-82/4 x8 x -82 
x 


48 ,, 51 | 224 | Roverseatrames..|8 x 24x -30/3 x2)x-30/8 x38 X-30/8 x8 x-30/3 x8 x-30/8 x3 x-82|/83 x8 x -82 
Depth of framing.. 7 y 3h 35 4 4 4 43 

Frames .. .. «39 XB X °30/38Z XB X-30/4 x8 x -80/4 x8 x-80/4 x8 x-82/4 xB x-82/4 x8 x -B2 

51 ,, 54 | 28 | Reverseatrames..3 X3 Xx-30/8 x8 x-30/8 x8 x-30/8)x8 x -30/35 8 x -32/85 X38 x-82/4 x8 Xx -B2 
Depth of framing.. 34 34 | 4 4} \ 4 | 4} 5 

‘wrames .. .. | 4 X38 X-30/4 XB X-30/4 XB x-30/4 XB X-B2)4 XB x-32/4 xB x-B4/4 XB X-B4 

54 ,, 57 | 28 | Reverseatrames.|8 x3 X-30/3 X38 x-+30/385 X38 x-30/85xX3 x-32/4 x8 x-82)4 x38 x-84/45 x38 x +34 
| Depth of framing.. 4 4 42 | 43 5 5 5} 

‘tie | |rrames .. .. 44X38 x-30/45x8 x-30/45x8 x-82/42x8 x-32/4¢x3 x-B4/4b x8 x -B4/4 xB X -86 

57 ,, 60 | 234 | Reversed trames...8 x3 X-30/8 x8 X-30/38 x8 x +B2) 35 x 8 x 82/38) x8 x-B4/4 x8 X-B4/4 XB & -BE 


Depth of framing..| J 1 44 5 | e 53 by 
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} TABLE 2. 
FRAMES with SINGLE REVERSED FRAMES. jes canliniaiion) 


nanny 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
TRANSVERSE AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF 
BEAMS AT SIDE. See SKETCH ON PAGE 21, 
: FRAME 
NUMBER, = 
SPACING. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 

B oo D Above cone Above ‘iting Above eneiieg Above Satine Above ‘écgenting Above paveting | Above ccaconing 
13 ana 14 14 aa 15 15 ama 16 16 ana 17 17 ana 18 18 and 19 19 ana 20 
ootedoer ee -- - —-TWO SIDE STRINGERS. ; — 
STRINGER. 

Feet, “fnohes.. ee ~ tnohes. oe inches. Ge inches. inches. inches. | : inohes. KA “inches. 
i ee Frames .. .. « 
23 anda 25 20 Reversed frames... 
Depth of framing.. 
er Ss r, a . aoe ee tet. —e 
25", 27 20 Reversed frames... 
Depth of framing.. - 
eas oo 8 Ven ae ly 7 fe 
ie 20 203 Reversed frames... 
Depth of framing... 
Sak i lp ee OR : 
Pisa a) 203 Reversed frames... 24 x 24 xX +28 
Depth of framing.. 3 
“Frames ve ee od B x3 x +28 3 x3 x -28 
Bile. 600 21 Reversed frames .. 23 x 24 x 28/3 x 24 xX 28 
Depth of framing.. 8 3 
Frames. «18 X88 X-28/85 X83 X-28/38h x8 x -28 
BS ..50 21 Reversed frames...3 x 24x -28/3 x 2h x -28/8 x3 X -28 
ir Depth of framing... 3 . 3h 34 
yrames .. .. 34X38 X-28/3E XB X-28/4 x8 X-28/4 xB Xx -30 ; 
35 ,, 37 | 21d | Reverseatrames...3 x2) xX -28/3 xB X-28/8 X83 X-28/8 x8 x -30 
Depth of framing.. 34 8 4 4 
Frames «. «. «-/3h X38 X *28/4 x8 x-28/4 x3 X-30/4 x8 x-30 4x8 x -82 
87° ,, 89 214 Reversed frames..|3 x3 X-28/3 X3 X-28/3 X38 X80 35x 8 x 3014 x8 x -82 
Depth of framing.. 3 b 4 4 44 ‘ 
Frames... «-|4 X3 X-28/4 XB X-B0/4 X83 X-B0/4 XB x-B2/4 XB x-B4/4 XB X +36 
39 ,, 42 | 22 | Reverseatrames...3 x3 X-+28/3. XB xX -80/8>X8 x -B0/4 x8 x -32 44x83 x -B4/49 x8 xX 36 
Depth of framing... 4 4 4} es 5} bk 
a Oe Frome... -i4 XB X-30/4 X8 X-BOl4 X8 X-B2/4 x8 x-B4/4 XB x -B6/45X3 X-BE/4E XB X-38 
42, 45 | 22 | Reverseatrames...3 x 3 x -80/3)x3 x-B0/4 XB x -32)4>xB xX -B4/49xX3 x °36 44X83 X-B6/45 x3 x +38 
; Depth of framing.. 4 4 4 b 5 54 5 6 6 
yrames.. .. -|d_ XB X°B0/4 XB X*B2\4 XB X-B4/4 XB x-B6/4b x3 x -B6/45 XB Xx BB/4E XB x -38 
45 ,, 48 | 224 | Roverseatrames..3) x3 x-30/4 XB X-B2/43XB x -B4/4> xB X 36/45 x38 xX 86/44 x8 X-38/5 X38 x-88 
Depth of framing. 4}. 5 5} 5} 6 | 6 63 
yrames =. ld X$ x+32/4 XB X-B4/4 XB X-B6/4E XB x -B6/4Ex3 X-B8/45xXB X-BB/45 xB x -40 
48 ,, 51 | 224 | Reversoatrmes...4 x3 x -32/4bx3 x 34/49 x3 x -36/49 x3 x -36 4h x3 X-38/5 X38 X-38\5 x3 x -40 
Depth of framing. 5 5} 5 L 6 6 6 h 6} 
Frames... 14 X3 X°B4/4 XB X-36/45xX3 x-B6/44 x3 x -38/4xX8 X-B8)49X3 X-40/5 XB x40 
51 ,, 54 | 28 | Reverscatrames...43x 3 x 34/4} x8 x -86(/49%X8 X-86/45 XB X-38/5 XB x -38)5 XB x -40/5 XB x 40 
Depth of framing. 54 . 53 6 6 6} 63 7 
"| sd frames. «. 14 X38 X 86/45 x8 X-36 44x38 x -88\45 x3 x -38 44x38 X-40/5 X38 X-40/5 XB x -42 
“54 ,, 57 | 28 | Reverseatrames..41 x3 x -B6/4) X83 X-36/4) X38 X-38/5 XB X+38/5 XB Xx 40/5 x8 x 40/5 x8 x -42 
Depth of framing. 5 L 6 6 64 6 t va 7 
| |Frames .. .. 4X8 xX -86 4k x8 x-38\45x8 x -38/44 X38 X-40/5 XB x-40/5 XB X-42/5 XB x 42 
57» 60 | 28) | Reversed trames..44x3 x -36/44.X3 X-38/5 XB X-B8/5 X8 X-40/5 XB x -40/5 XB X42 5b x8 x -42 
Depth of framing.. 6 6 64 6) 7 7 7} 
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TABLE &. 


(See Continuation.) 


FRAMES with SINGLE REVERSED FRAMES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


TRANSVERSE AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF 
BEAMS AT SIDE. Sce SKETCH ON PAGE 21, 
FRAME 
NUMBER. ae a> rapes ee = = 
SPACING. Feet. Feet. Feet. Feet. Feet, Feet. Feet. 
| not | not not not not not not 
B + D Above exceeding | Above exceeding | Above exceeding | Above exceeding | Above exceeding | Above exceeding | Above exceeding 
20 ana 21 | 21 ana 22 | 22 ana 23 | 2B and 24 | D4 ana 25 25 and 26 96 int 27 
phat aia : = THREE: SIDE sTRINGERS.— — — — — — 
STRINGERS. 
Feet. inches inches. ienen, i inches. inches. inches. inches. inches. 
ol | | 
Above eeaanine Frames | | 
- * 
23 ana 25 20 | Reversed trames.. | | 
Depth of framing.. | | 
a : coe ar : Sa ae vl Nae = ge OE | x ioese SS a 
| Frames | 
2p sae ae 20 Reversed frames.. | | 
Depth of framing..| | 
——— = Siac: ee a | x ie ee a : | ‘ ee | ane rence 
Feamens. cals. se 
27. 29 203 Reversed frames... | 
Depth of framing. . 
| Frames .. .. *s| | 
29: 4, oL 204 Reversed trames..| 
Depth of framing..| | | 
| Frames | 
81 ,, 38 ral | Reversed frames..! 
Depth of framing.. 
| Frames .. .. 4 | | | 
BS, 45° 8d ri | Reversed frames ..| | 
| Depth of framing... | 
| | 
as | 7 = oe \~ ua ae = —- - ie 
| Frames or | 
85 ,, 37 214 | Reversed frames .. | | 
Depth of framing.. 
Frames .. .. al | | 
87° 50389 211 Reversed frames... 
| Depth of framing. .| | 
| - — —_ = 
= = | | -——— el : =e oe Se ee = 
| Frames .. .. .,| | 
89 ,, 42 22 | Reversed frames. ; 
Depth of framing... | 
| | | sil eS — 
be 2: oo. pant BA at a = : 
| Frames .. .. ..| | 
42 ,.. 45 22 | Reversed frames.. | 
| Depth of framing... | 
Ase 4 oa ee = = =) a oe en eee 
Frames 4} x3 xX -40 
45 ,, 48 221 Reversed frames...5 3 X -40)) 
Depth of framing. . 1 | 
a4 _. re a 6y ad oe = eee 3), eee eee Oe ee ee 
Frames Do X38 X-4015 xB xX 42. 
48 ,, 51 224 | Reversed frames... X3 X-40'5 X38 X +42) 
Depth of framing.. 7, | 7 
eS Sa Se | oe sees - 
Frames 15 x8 x-42/5 x8 x-42/53 x8 x -44 
~ - | | 
51 ,, 54. 28 | Reversedframes..)5 x3 x -42/54X8 x-42)5$X8 X44 
Depth of framing... 1 | 
: kta 7 yf jaeee eee. Sere 20 | ee ee 
| | 
| Frames 5 x3 X-42)5 XB x44 55 xB x -46 5} x 33 x -46 
b4,, 57 | 23 | Reverseatrames... 54x 3 x -42 5} XB x -44/55XB X 46/6 x BY X -46 
} Depth of framing, . 1 z | 1 
= 73 by EG 8 83 
| 
| Frames 5 x3 x-44/55x38 x -44[55x 35 x -46/6 x35 x 48/65 x 8g X -48 
| | 
BT 08. 160 233 | Reversed frames../54 x3 x -44/54xX3 x -44/54x 35x -46/6 x 3h x -48 64 x 34 x -48 
| Depthof framing..| 74 | 8 8 | 84 93 
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FRAMES with SINGLE REVERSED FRAMES. 


TABLE ee: 


(See Continuation.) 


DEPTH (d 


) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF 


SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 


TRANSVERSE 
RRA Sinise TO TOP OF LOWEST TIER OF BEAMS AT SIDE. Sce SKETCH ON PAGE 21. 
A SPAGING.+ PEAKS. Feet. : Feet. | “Feet. ce Feet. Feet. ci Feet. 
B + D Above sieonling Above exceeding | Above exceeding Above noting Above onal Above eraesicn 
7 «aa 8 8 ana 9 | 9 and 10 10 ana 11 1] ana 12 | 12 ana 18 
<— — — —_ —_ — — —_ —— ONE SIDE STRINGER. ao 
Feet. inches, inches. fe tnohes, ; tnohes. - inch Tt ene = f irohen inches. 
eces cathe Frames 4x3 x-32/4)x8 x -32/4) x8 x -32)49X8 Xx -B4/4>xXB x -BL/ 45 X3 X “36 45X38 x -36 
60-sna 63 | 284 | meverseatrames..|8 X8 X-82/8 XB X-82/8FXB Xx -82/89xX3 x-B4/4 XB X-B4/4 XB X -36 4} x3 X +36 
Depth of framing.. 4} ; 4} 5 Pee o 5} 5} 6 
Frames 5 x8 x-32/5 X38 X-82|5 x8 x-34/5 XB x-B4/5 XB X-86/5 XB X-B6/5 XB x -38 
63 ,, 66 24 Reversed frames..|3 X38 X-32/38 X38 X-32/3 X3 X 34 33x 8 x 84/85 X38 xX -36/4 XB x -36/4 XB x +38 
Depth of framing.. 5 5 5 5} by | 6 6 
yume. . (5 X8 XB4/5 X38 X-B4/5 XB X-B4)5 XB X-B6/5 XB x-B6[5 X3B¥X 38/5 x3) x -38 
66, 69 | 24 | Reverseatrames..8 X38 X-34/8 X38 X+34/35X3 x -B4 3x8 x-36/4 x3 x-36/4 x34 x -88| 44 x 8g X -38 
Depth of framing.. 5 5 5} 5} 6 6 64 
Frames BEX 84 X -B4 | 53 X BE X -B6| 5H X BY X -BG 5 X BF X -B6/ Sy X By X “BB | 5} X BY X -BB) Dy X By X “40 
69 ,, 72 | 244 | Reversed trames..3 X83 X-34/3 X83 X-36/3 Xx 3h x -36/34 x 34 x 36/35 x 8h x 88/4 x 3h x -38)4 x 3g x -40 
y | Depth offraming..| by ii 5} te 5} pA 6 & 63 : 6) 
Frames 5d x 84 x +84 5 x 34 x -36|52 x 384 x -88| 54 x 34 x -38/ 5g X BS X -40| 59 X Bd Xx +40 
72, 75 | 244 | Revorseatrames..|$ X 84 X *84 34 x 3h x 36/33 x 84 x -38/4 x 35x -38/4 x38) xX 40/49 X 8) x -40 
Depth of framing.. L se te 8 6 65 7 6} 7 
Frames |54 x 35 x -36 54 x 34 x -88/54 x 84 x -38/55 x 84 x -40| 55 X Bh X -40| 5g X BD X -42 
75 , 78 | 25 | Reversed trames..|3 Xx 3 x +36 3h x 34x -38/4 x 3hx-38/4 x 34x 40/43 X BS X 40/49 x Bb x 42 
ate Depth of framing,. 5s ae 6 64 64 7 7 
Frac 6 x 38d x -36 ; |e xahx-38\6 x3hx-40/6 x3hx-40/6 x8}x-42/6 x3) x -42 
78 ,, 81 | 254 | Reversea trames..|3 X 34 X -36 34 x 3h x -38/34 x 3h x -40/4 x 3bx-40/4 x Bh x 42/4) x 8) x 42 
Depth of framing, . 6 bas 63 63 7 7 74 
Frames |6 x 35x -38 6 x3hx-40/6 x34x-40/6 x3hx-42/6 xBhx-42/6 x34 x -44 
, 84 | 26 | Reversed trames..|3 x 84 x +88 ah x3hx-40/4 x3hx-40/4 x 34x 42/43 x Bh x 42/49 x Bb x 44 
Depth of framing.. 6 ° 63 7 7 7 7 
Frames 64 x 3h x38 64 x 34 x 40/64 x 34 x -42/ 65 x 34 x 42/64 X BD X 44) 6 X BY X “44 
84 ,, 87 | 264 | Reverseatrames..|3 X 35 X -38 34 x 34 x 40/84 x 84x -42/4 x 84x 42/4 X82 X 44) 49 X BY X 44 
Depth of framing... 63 2 7 iT ¥f 4 7 4 8 
Frames | 6} x 84 x +40 64 x 3h x -42| 64 x 34 x 42/64 x BY x -44| 6b X BE X +44) 6B X BY X 46 
90 | 27 | Reverseatrames..|3 X 3y X +40 34x 3hx 42/4 x3hx 42/4 x 84x 44) 4d x BEX 44) 4d X BD X 46 
Depth of framing.. 63. > a 74 74 8 8 
Frames 17 x84 x -40 7 x3hx-4417 x3bx-44/7 x85X-46/7 X82 X+46/7 X38) X -48 
93 | 274 | Reverseatrames..3 X 34 x -40 34x 3hx 44/4 xB8hx 44/4 x 8b x 46/49 x 82x 46/5 x 3D x 48 
Depth of framing. 7 “ 74 8 8 8 3 8 2 
Frames 7 x 82x -42 7 x3hx-46\7 x34x-46/7 x3hx-48/7 x 3h -48|7 xB} x -48 
93 ,, 96 | 28 | Reversed trames..|3 x 34 X -42 4 x8hx-46/4) x 34x -46/5 x 84 x -48| 5p X By X 48/59 X Bp X 48 
Depth of framing. . vi be 8 L sh 9 9 
Wrames .. .. (7 X84 X +42 7 x84x-48|7 x3}x-48/7 x8hx-48/7 X38$X 48/7 x 3} x 48 
96, 99 284 Reversed frames .. 34 x 34 X +42 5 XxX 35 x 48 5y x 33 x 48/6 xX 33 x 48/6 x 3b x +48 | 62 “ 3) x 48 
ie Depth of framing.. 74 83 9 { 9} 6) 9} a. : 10 
=geatte |? x83 x -44 7 x3hx-48\7 x3}x-48\7 x34 x -48| 6) x 3) x -48 
99 ,, 102 | 29 | Reversea trames..| 34 x 33 x -44 ©The broad flange of the |6} x3} x -48/7 x8}x-48|7 x3} x-48/8 x3) x -48 
= | Depth oftraming..| = 7 reversed frame is to be 53 ae 10> x! coh! ee dk 
Frames |7 x84x-44| fitted in a fore and aft |6} x 3} x -48/64 x 82 x -48 6} x3) -50,7 x 34 x -50 
102 ,, 105 | 294 | Reversea trames..|4 X34 xX -44| direction. 8 x3hx-48/8 x 85x -48/8 X85 X-50/8 x 3) x -50 
Depth of framing... 8 11 11 | 11 114 


7 The spacing of the frames in the p: 
vessel's length from stem the spacing is not to exce: 


eaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 
ed 27 inches unless the frames are doubled to the height of the lowest tier of beams. 


1 
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FRAMES with SINGLE REVERSED FRAMES. 


TABLE 2. 


(See Continuation.) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
TRANSVERSE | AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF 
FRAME BEAMS AT SIDE. See SKETCH ON PAGE 21. 
NUMBER, 
SPACING tT Feet. Feet. Feet. Feet. Feet. Feet, Feet. 
B + D | Above exceeding Above acense Above extant Above damany Above acannige Above pants Above aioe 
138 aod 14 14 and 15 15 and 16 16. ana 17 af and 18 18 and 19 19 and 20 
| pita < —-TWO SIDE STRINGERS.- — _ ts ee 
Feet. inches. inches, inches. inches. inches. inches. inches, inches. 
Above exceeding Frames J4) 3 X38) 45x83 x -B8/49xB xX -40/5 XB x 40/5 XB X-42/5 xB x-42/5 XB X dd 
GO ma 68| 233 | Reversed trames...45%X3 X-38/5 X38 X-88/5 X38 x-40/5 X8 X-40/5 XB x -42/55 X38 x -42 5S x8 x +44 
a Depth of framing.. 6 63 63 : 
Frames .,| X38 X-388/5 x38 x-40/5 X38 X-40 
63 ,, 66 24 Reversed frames .. 44 x3 X -38) 44 x8 x-40;5 XB xX -40 
Depth of framing.. 6 L 6+ Yi 
Frames 15 xX8h%-40/5 x3bx-40/5 x 85x -42/5 x85x-42/5 x8dx-44/5 x 85 x 44 
66 ,, 69 24 Reversed frames ..| 4} x 34 x -40|5 x 3} x 40/5 xX 33 x +42 54 x 34 x +42 | 5} x 34 x +44 by x 3h x 44 
Depth of framing.. 63 7 7 74 7s 73 
PA PPL, hat orebenicares 5 By ee ae Eee! % ie ; 
Frames 15d x 84 x -40/ 53 x 94 x -42(55 x 84 x -42/55 x 84 x -44| 54 x Bh x -44| 5G X BY X 44 
69 , 72| 244 | reversea frames. 45 x 84 x 40/4} x 38h x -42|/5 x84 -42/5 x 84 x 44 54 x 84 x 44/54 x Bh x 44 
Depth of framing.. 7 74 74 ‘Zz 5 8 8 
Frames | 53 x 84 x 42/54 x 84 x 42/54 x 84 x 44/54 x 84 x +44) 5d x BEX 44/55 X BY X 46 
72, 75| 243 | Reverseatrames..|4h x 35% 425 x3hx-42/5 x8) x -44| 55 x 8d x -44/ 5} X BY X 44/59 X BY X -46 
= Depth of framing. . 7 74 74 8 | 8 8 
Frames | 54 x Bh x +42 54 x Bd x 44/54 x 8h x -44/ 54 x 84 x -46/ 54 x 84 x -46 | 5g X BE X 46 
75, 78| 25 | Reverseatrames...5 X84 X-42/5 x 38h-x -44/54 x 3h x -44/55 x 84 x -46| 54 x 84 x 46/6 Xx By X +46 
Depth of framing.. 74 74 8 8 8 84 
Frames 6 x3hx-4416 x3bx-44/6 x84 -46/6 x 38h +4616 x84 x -46/6 Xx By X +48 
78 ,, 81| 253 | reversoa trames..44 x 3X -44,5 x3hx-44/5 x3) x -46/55 x 3h x 46/53 x 84 x 46/6 X BZ Xx +48 
Depth of framing.. 74 8 8 84 85 85 
Frames 16 x3hx+44/6 x83x-46/6 x8hx-46/6 x35 -48|6 xX 8hX-48/6 xX 384 x 48 
81 ,, 84| 26 | neverseatrames..|5 x34x-44/5 x34 x -46/55 x84 -46/6 x 35x -48/6 x8 x 48/64 X Bd Xx +48 
Depth of framing.. 8 8 83 84 85 9 2 
Frames 64 x 8b x +4663 x 84 x 46/64 x 34 x -48/ 65 x Bh x -48| 64 x BE X -48/ GF X BY X -48 | OF X By X +48 
84 ,, 87| 26% | meversed trames../44 x 34x -46/5 x34 x -46/54 x84 x 48/6 x8hx-48/6 x Bh x -48/6h x 84x 48/7 x By x -48 
Depth of framing.. 8 84 sh 9 | 9 9 L 10 
Frames 6d x 34 x -46| 64 x 34 x -48| 64 x 34 x 48/65 x 84 x 48/64 x BS x -48/ 65 x 84 X 48/7 XBR X -48 
87, 90| 27 | Reverseatrames..|5 X 34x -46/54 x84 x -48/6 x 34x -48/64 x 35 x 48/65 x 8h x 48/7 x 34X 48/7 Xx 89 x -48 
Depth of framing.. 8} 8h : 9 93 ae 95 lt 105 
Frames 7 x34x-48/7 x3hx-48/7 x3hx-48/7 x3bx-48/7 x 3d x -48/ 65 x By X -48 | 63 X 83 X -50 
SO...) 495 274 Reversed frames..| ) X 3h X +48 54 x 34 x 48/6 xX 34 x +48 64 x 34 x -48/7 xX 3} x 48/8 x 3g x 48/8 x 33 x +50 
Depth of framing.. 8h 9 94 10 103 11 11 
Frames 7 xBhx 48/7 x BEX 48/7 x8} x 48/6} x BEX 48/6} X BY Xx “50/7 x BEX -50/7 X By x 52 
93 ,, 96] 28 | reverseatrames../6 x84 x 48/6} x 34% -48|7 x 34x +4818 x8hx-48/8 x 34X-50/8 xBhX-50/8 x 85 Xx +52 
Depth of framing.. 9} 10 103 11 11 - 11s 1g 
Waacai 7 x33 x 48/65 x 83 x 48/64 x 84 x -50/7 x 84x -50\7 x85 Xx -b2/7 x By x “52/8 x By X +52 
96, 99| 284 | meversea trames.|7 x 34x -48/8 x8hx-48/8 x38bx-50/8 x35 -50/8 x3hx-52/8 x4 x+52/8 XBR x 52 
Depth of framing.. 103 ABE ai 113 114 : 113 124 
praise |64x 34x 52/7 xBbx-50/7 x 35x 52/7 xBhx-52/8 x38hx-52/8 x8$X-54/8 Xx Bg X “54 
99 ,, 102} 29 | Reverseatrames.|8 X34%-52/8 x34%-50/8 x8hx-52/8 x4 x-52/8 x8hX-52/8 xX35X-54/8 X4 X54 
__| Depth of framing. . WA 113 114 113 124 124 124 
eicees 7 X8hx%-52/7 x8bx-52|8 x83 -52/8 x8hx-54/8 x 3h x -54 
102 ,, 105| 293 | neversea trames..|8 X84X-52/8 X4 X-52/8 xXB3hX-52/8 xX8EX-54/8 X4 X54 
Depth of framing.. 113 113 123 124 124 


+ The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 
vessel’s length from stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams, 
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TABLE Q, 
FRAMES with SINGLE REVERSED FRAMES. rcenoluded:) 
DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
TRANSVERSE AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF 
BEAMS AT SIDE. See SKETCH ON PAGE 21. 
FRAME ex head = an ae A a —— 
—— SPACING. Feet. Feet. Feet. Fe Fem, | Feet. | Feo 
B + D Above acenae Above suiting Above exceeding, Above ecouehing Above exceeding| Above exceeding) Above exceedin: 
20 ma 21 21 ana 22 22 ma 23 23 oma 24 24 ana 25 25 ond 26 | 26 and 27 
7 sonnet 5 | 
Pore << —_ —- : THREE SIDE STRINGERS.— —— —— ~ a= 7 = 
Feet Vinshe: ie inches. inches, inches, . inches. inches. inches. inches. 
Sk eld vrames .. .. .|55X8 .X-44/54x8 x -46/55x 85x -46/6 x 35 x -48|/6) x 35 x -48| 63 X By X 48 
G0 aa 63| 234 | Reverseatrames... 54x 8 x -44/55xX3 x-46/6 x34 Xx -46/6) X BEX 48/7 X BEX 48/8 x Bz Xx 48 
Depth of framing..| 8 8 84 9 10 11 
, yrames .. .. (Dy X 85 X -44/55 X 84x -46/6 x 34x -48/65 x 85 x -48/7 x 34 x -48/65 x 84x 50/7 x 82 X “52 
63 ,, 66| 24 | Reverseatrames..| 5% X 8X -44/54.x BEX 46/6 X Bb X 48/6) X34 xX 48/7 xX 3} x 48/8 x 84x -50|8 x 8h xX -52 
Depth of framing. 8 8 84 94 103 5 eae oes 
if = Frames .. .. ..| 54 X 83 X -46/54 x 84 x 46/6 Xx Bd x -48| 65 x 34 x -48/64 x 84 x -48/7 X35 X-50|7 X By X +52 
66 ,, 69| 24 | Reversea trames../54 x 84x -46/6 x 84x -46/65 X84 X-48/7 X BEX 48/8 X3}X 48/8 X35X-50/8 X4 X52 
Depth of framing.. 8 83 9 10 ll 113 mary, 113 
yrames .. .. (DEX BEX 46/6 x Bh x -48/65 x 85x -4817 x 35x -48/64 x 34x -50/7 XB$X 52/8 X 34 xX -52 
69 ,, 72| 244 | meversoatrames...6 xX 84X-46/6 x Bx 48/65 Xx 8h x -48/7 X3hX 48/8 X BEX -D0/8 x 3B> x 52/8 x 8) x +52 
Depth of framing... 83 nae gi 93 i 103 Lin E 1143 a _ Tipe 
yrames .. .. 16 XB84X-48/6 x84 x -48|65 x 84 x 48/65 x 84 x 48/7 x 34x -50/7 X3EX-52/8 X 3d x -54 
72 ,, 75| 243 | Reversed tramos...6 xX 34 X -48/6}x 8h xX -48/7 X BEX 48/8 X BPX 48/8 X BX -50/8 X4 x -52/8 x 34 x +54 
Depthof framing. = 8 9 ed | Ra CR ah 113 | Wy 124 
Frames... «(6 X 84% 48/64 x 34 x -48/7 x84 x -48|63 x 84 x -50/7 x 34x -52/8 X34X-52/8 X 3X -54 
75 , 78| 25 | Reversed trames.. 6) x 34x 48/64 x 8h X 48/7 X BEX -48/8 X85X 50/8 X BEX D2 8 XBRX-52)/8 X4 Xd 
Pi Depth of framing.. 9 94 hc 103 11 113 124 i" 125 aa 
bY Frames | 64 x 84 x -48/ 62 x 82 x -48/65 x 83x 48/7 x3hx-50/7 x 85x -52/8 x 35x -54/8 x3) X -56 
78 ,, 81| 25} | Reversed trames..64 x 34 x -48/7 x 84x -48/8 X8}X-48/8 X35X-50/8 x4 X-52,8 XBRX-54/8 X4 X “56 
siaeteaipledameial 93 10 _ il 11d 114 124 .. 134 4 
ss i Frames 164 x 84x 48/7 x 3h x -48/65x 85x -50/7 x 85x -52/8 x 35x -52/8 x3hx-54/8 x BS X -54 
81 ,, 84| 26 | Reversedtrames..|7 x 34x -48/7 x 3$X-48/8 X3B¥X-50/8 X3BHX-52|8 XBHX-52|8 X4 X-54/9 X4 X54 
Depth of framing.. 10 103 1l 114 124 123 133 
Frames 7 x3hx 48/6) x 3h x -48/7 x3bx-50/7 x3hx-52/8 x3hx-54/8 x 35x -56/8 X 3h Xx -36 
84 ,, 87| 264 | Reverseatrames...7 x34 X+48/8 x 84x 48/8 X33X-50/8 X4 X-52|/8 xXBRX-54/8 x4 X-569 X4 X-56 
Devthettvaming..| 104 Sea i) eet 114 123 a) 13} 
Frames .. .. ..|63 X 84.X 48/63 X 84 x -50/7 x 384% -52/8 x 8h -52/8 x 34x -54/8 xX BEX -54/8 XB} X -54 
87 ,, 90| 27 | Reversed trames...§ x 34x -48/8 x 34x -50|/8 x84 -52/8 x35 -52|8 x4 X-54|9 X4 X-54/10 X4 X “54 
Depth of framing.. 11 11 11 124 124 133 _ 143 
ome yrames .. .. (7 X84X-50/7 x84 -52|8 X84X-52/8 xBhx-54/8 xBbx-54/8 “Bh -54/8 X BEX +58 
90 ,, 98} 274 | Reversed trames..| 8 x 83x -50/8 x8} -52/8 x84x-52/8 x4 x-54/9 x4 xX -54/10 X4 X-54)10 X4 X58 
Depthofframing.| =» .115 11y | 125  1ah 13} 143 OS ee 
_ | Frames 17 X85x-52|/8 x8}x-52/8 x84x-54/8 x34 -54/8 x 34x -54 
93 , 96| 28 | Reverseatrames.|8 X4 X-52/8 x8$x-52/8 x4 x-54|9 x4 X-54/10 X4 x “54 
Depth of framing... 114 123 123 13} 144 toa : 
Frames .. .. 8 X3$X-+54/8 X84 -54|8 x3} x -54 | 
96 ,, 99, 284 | Beverseatrames...g x3} x-54/8 X4 X-54/9 X4 X-54 
Depth of framing... 124 124 133 
es Ge> Frames... ae 
99 ,, 102) 29 . | Reversed frames.. 
Depth of framing.. 
WYOMRE 44" 60 ss 
102 ,, 105) 294 | Reversed trames.. 
Depth of framing... 


+ The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the 


vessel's length from stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams. 
Luoyp’s ReGister oF SHrpprne, Lonpon.—13th June, 1912. 


collision bulkhead to one-fifth the 
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TABLE 3. 


(See Continuation. ): 


FRAMES formed of SINGLE ANGLES or BULB ANGLES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, 


TRANSVERSE |Spacing AT SIDE. See SKETCH ON PAGE 21, 
NUMBER of FRAMESIN [oo , ee _ ie 
Frames. | PEAKS. eet, et. | Feet. Feet. Feet. 
B ie D | * sis not aie not . not is not *; not 
} | Above exceeding Above exceeding | Above exceeding Above exceeding Above exceeding 
| | 7 and 8 | 8 and 9 | 9 ad 10 10 and i ib i and 12 
| \<-=— -—-———-—=--- —+——————=0NE' AIDE STRINGER - —— ee 
ane | inches. | inches. : cakes 78 toa 7 : é inches. — inches. 7 inches. 
Above exceeding | | 
93 ma 25/20 | * [3h x2 x -24! 31) x0] x -24 8h x2hx-260 | 4 xK25x +26 4 x2) x -28 
| | | a | aera eer |= 4 
25 » 27| 20 3h x2) x -26| 3h xalx-26| 4 x2) x -26 4 x 2h x -28 4 x23 x -30 4 x2) x +32 
| = — e ee 2 ee —_ ee | eek 
27, 29) 203 4 x2) x-26) 4 x2}x-26| 4 x2hx -28 4 x2) x -30 4 xix -32 4 x22 x -32 
29 ,, 81| 204 }4 x2hx-28] 4 xolx-o8] 4 xahx-30 | 4 x2hx-82 4 x2} x -82 4 x8 xX +82 
| | y Zz fe 
81 , 383] 21 }4 xX 23X-80) 4 x2hx-80] 4 x2bx -32 4 x2) x -82 4 x3 x-82 43 X8 X-82 
| = rs ee e 
33 ,, 35| 21 | | A x2h x32 4 xahx 32) 4 x 2h x 82 | 4 xB x-B2 4h x3 x +32 44 x3 x Bd 
| 2 
35, 87/ 214| | la x2b x84) 4 xOhx-84] 4 x8 x-82 | 44x8 x-82 | 4¢x8 x -84 44x83 xX +84 
| - es eS IS te ee 
| rc} | 
37, 89) 213] 3 |4 x8 x-B4) 4 x8 x-B4| 4bxB x82 | 49xB X “Bd 44 x3 x +84 44x38 X -36 
| | oa : roe si 7 AS =o 
89 ,, 42/22 | | |4 x8 x-B4) 4 xB x-B4] 45x8B xX -B4 43x83 x -34 44x83 xX -36 5 X38 X +36 
42 ,, 45| 22 \4ah x8 XxX +34 44x 8 x +84 | 43 x3 X +834 | 43 x3 xX +36 5 xX8 x-86 5 X3 X-38 
45 -, 48) 223) | |5 x8 x-36] 5 x8 x-36| 5 x8 x -36 5 XB X-38 5 x8 x-40 5 x8 X-84 
8 ,, 51] 223 5 X83 X-36 5k x3 Xx +86 
-| ss 
bl be | 23 55x38 xX +88 5k x8 x -88 
| ! 
| 2 
bd, 5ST) 28 6 X38 X-38 6 x8 x-40 
| 
57 ,, 60| 234 | SEXB x -3B6) 5b x8 6 x3 x-40 64x38 x -40 
| | | 
| | —- ~ - — ~-~-— - = 
feat 
60 ,, 68| 284] | |53x8 x-88] 54x8 x-88] 6 x8 x-88 | 6 x8 x40 63x38 x-40 64x38 x -42 
iat 
| vi 
|. ee ee ee As eee oe 
2) | | 
63 ,, 66) 24 | 4 |6 x8 x-38|6 x8 x-88| 6 x8 x-40 | 63x83 x-40 64x38 x -42 7 2X59 x 42 
| | = 
bette! | 
8 7 4 a - ren Pi aac : 
: ; | | 
66 ,, 69) 24 6 x3 x-40/6 x8 x-40| 63x38 x-40 64x38 x -42 7X3 x -42 7 x38dx -44 
= = ae ial te a | ao 
69 ,, 72) 245) V (65X85 40) 63 x3) x42 | 64x84 x -42 7 x3hx-42 7 x3hx -44 71 x3) x -44 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships. 


FRAMES formed of SINGLE ANGLES, BULB ANGLES or CHANNELS. 
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TABLE 3. 


(See Continuation.) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE, 
TRANSVERSE | SPACING See SKETCH ON PAGE 21. 
NUMBER. | OF | 7 5 a be - 
B+D \FRAMES. *| Feet a Feet. Feet. 3 Feet. ose Feet. si 
Above exceeding Above exceeding Above exceeding Above exceeding Above exceeding 
12 and 13 18 «sna 14 | 14 ana 15 15 and 16 | 16 and 17 
——EE - ‘ 1 - — —— - 
Cg heen Mame ONE SIDE a oe ARE ———- ——~——_ —_ —TWO SIDE STRINGHES. = > 
| 
3 oe A ee Kfar enna on ot toe waa na : 
not nehes. inches. | inches inches. inches. inches. 
Above exceeding | A | 
23 ama 25 20) 79] | 
eee | ———— — / 
Bie 22) 20 | 
| 
ia r ah : . : 
re et 4 X38 X-82 
29, 81 | 204 43x83 x +82 44x83 xX +84 
- is = = fe om seed SEE 
Bhoray, Cad els 5 44X83 X +84 45 x8 x -84 44x38 X36 
83, =85 21 44 x3 X +34 44 x3 X +36 5 X83 X°86 5 x8 X-38 
35 4. 87 | 214 44x83 x +36 5 x8 x36 | 5 XB x-88 5 X38 xX-B4 
Pee, 68) 21h 4 5 X83 X36 5 XB xX +36 
| 
eed eee eS a 
89 ,, 42 22 Vv Box Be Xs: “BS 
— _ } - 
| 
Ce nem 22 ree K 5 X8-xX +84 
na . | aes RO EE 
45, 48) 22) | 5 X38 X36 bLx8 x36 | 6 XB X38 
——— — | [+ | 
48; 51 224 | | 5d xs o<-38 6 x8 x-38 | 64x8 x-40 
» | A cae iby 
Bi 1h 28 6 X38 x +88 6x3 x-40 6x3 x-42 
( 
= = = pe Sk = 
54, 57 | 28 6$ x3 x-40 64x38 .x-42 | 7 X8 x42 
ot ae oe | 
| 4 | Se Pe ae ss 
Z 
57. ,, 60| 233 =. 64 x3 x -42 7 XB 42 0.1 7 KB 244 
c 
= es pb % ae —. 
i) j 
60 , 68 | 2382 | 7 X38: x -42 7 X83 X-44 | 74X38 xX -44 
| | 
Sa 4 _ (re eore. rhe 
| 
63, 66 | 24 7X8 X-44 73X38 X44 7EX3 x +46 
| | | 
—= —— vs: SN — i = | — = anti — 
66 , 69 | 24 ! 74 x 84 x -44 74x3hx-46 | 8 x8d-x -46 
PAS a A erage a 
69°; 72 244 vy | 74 x 33 x -46 8 x 3h x -46 8 x 3h x 48 5 5 = 
| | é ; 
rr es 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships. 
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TABLE: cee 


(See Continuation. ) 


FRAMES formed of BULB ANGLES or CHANNELS. 


| | 

DEPTH (d) AT MIDDLE OF LENGTH, FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
| FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. 

TRANSVERSE SPACING See SKETCH ON PAGE 21. 


NUMBER. oF | = e: = 
FRAMES.*;) Feet. Feet. Feet. Feet. Feet. 
B “| D not not not not not 
Above exceeding Above exceeding Above exceeding Above exceeding Above exceeding 
17 ma 18 18 ona 19 19 ana 20 20 aa 21 "21 ona 22 
I< TWO SIDE STRINGERS os = ae sd lpr tye 
— not inches, 7 | ae Pes : ac ‘jae ‘ ee: ; heeds at inches. 
Above exceeding 
23 ana 25 | 20 
25° 4, 2¢ | 20 
Si. a) B01 ROR 
29 ,, 81 204 
| 
31 ,, 338 21 
38 ,, 85 21 
85 ,, 387 214 
87. ,, 389 213 K 6 X38 X-38 
| 
<0 a as ee ioe See ee 2 — 
39 , 42| 29 | 6x3 x +40 6x3 x -42 
\~ | =o he oe Oe: : a 
2 ,, 45 22 | 64x38 xX -42 7X8 x-42 7 XB «x -44 
| = NE ee : = = 
45 , 48 | 223 Je ee ae 7X8 xX-44 7Ax3 x +44 xB x -46 
| ‘i | = ze wae a Se ee eee a a 7 = pees ‘ 
48, 51 | 224 a 7 X38 X-44 7x3 X-44 74X38 X46 8 x8 X-46 8 X38 X-+48 
a) : E Lieve 3 Sib ee Sy A 
8 
bl ,, 54 23 5 74X83 X44 74X38 X-46 8 X83 X-46 8 x8 xX-48 83x38 x48 
BA, ST | 28 75x38 x -46 8 X8 X-46 8 x38 xX-48 8h x3 x -48 84 x3 x -50 
ee | — a ee Sees r —- : 
57 , 60 | 233 | 8 x8 X-46 8 x8 X-48 84x38 x +48 83x38 x -50 9 x8 x-50 
= ——~ Vv pe EE = —— aes een 
60 , 638 | 234 8 x8 x48 83x38 x-48 8k x3 x -50 9 x3 X-50 Ke Nee 
st e - A 7h x3hx3h x -42| 74x38 x 83 x -42| 7) x 34x 35X44) 8 X85 35X44] 8 x 34 x 8h x -46 
ie - § 8h x3hx-48 | 84x35 x -48 84 X 84 X +50 9 x38} x -50 9 x3 x -52 
aes a S& Si = ee = —_—_ — 
a ‘i ‘ ag 7k x3hx3h x -44| 74 x8) 3x -44] 8 X BEX 35X44] 8 X BZ X Bg X -46 8h x 34 x 34 X +46 
Dy ) “ < rr 
‘ fa 84 x 34 x -50 84 x 34 x -50 9 x 3h x -50 9 x3} x -52 93 x 3} x -52 
—EE —_ —— a | ate = = - 
4 ayy ! 8 x3hx3hx-44| 8 x3hx3hx-44] 8 x34 x35 x -46| 84 x Bg X By X “46 83 x 34 x 3h x +48 
9 ee org 
: V 9 x3} x -50 9 x34 x -50 9 x3hx -52 9} x 3b x +52 94 x 84 X “54 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships, 
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FRAMES formed of BULB ANGLES or CHANNELS. TABLE 9, | 


(See Continuation. ) 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. 
TRANSVERSE | SPACING See SKETCH ON PAGE 21. 
NUMBER, or a - — ray % 
B 4D FRAMES, * Feet. cs | Feet. Me. Feet. so | Feet. ae Feet. ra 
Above exceeding | Above exceeding Above exceeding | Above exceeding Above exceeding 
22 and 23 | 23 ona 24 | 24 and 25 | 25 and 26 26 md 27 
U | 
i< : io - ————e — THREE SIDE STRINGERS. ~ = ate he ae 
Feet. ‘ioe inches. inches. inches. inches. inches. | inches. 
Above — execeding| | 
23 ana 25 | 20 


| 
m4, 27 |" “20 | 


27 ,, 29 | 203 


| 
29 » 93 203 3 } 
ee eee - - ee 
| | 
BL, 38) “2 | | | 
aS es ee ee os | F 2 es = | 
| 
S8- 5. 86°) 
——— ee a | eal ee | ay P=, | a 
3, 87 | 214 | | 
oor es = |. = —=— 
‘ Syke | | | 
87 ,, 89 | 213 | | 
i = os 
89 , 42) 22 
« ae 4 oe - ed _ sa =i 
42 , 45 | 22 | | | 
45 , 48 | 223 | | 
| 
3 | en ae eee on 
| | 
fee S| Ah | 
51 ,, 54] 28 | ie 9 X38 x -50 | 
oO 
=| & en —_ 
9 SLinindr tial | : | 
3 ; z 83 X 39 X 35 X +46 | | 
54.,, 57 | 28 2 9 X38 xX -52 ok xa x52 | 
=—— } — i | 
47 éa) 2sh A | 8 X85 X8hX-46] 85x 3) x35 Xx 48] 9) x Bb x BBX 48 | | 
7 bP | oN aiCg) x 08 93 x 33 x -54 10 x3}x-56 | 
| 2 2 
60 as.|. 991 | | 8h x 3h x3hx-46] 9 x3hx 3h -48/10 x BEX 8} x 48/11 x BZ x BX 48 
. ; 93 x 35 x -52 10 x3} x -54 104x8$x-56 | 11 x38 -58 
—_ fa | 
oR ee : Sa —— = 
6s 6g | 94 He | gh x3hx3)x-48| 93x 34x34 x -48/10} x 34. x8) x -48/11 x8} 38) x -50| 114 X 8g X 33 X “52 
. Be 934 x 34 x +54 10 x3} x -56 103 x 383 x -58 11 x3} x -60 113 x 34 x -62 
a — ip = — E oe 
om | 
66 sacl: Sa 9 x3}x3}x-48/10 x3}x3}x 48/11 x3}x 3h x -48/11} x 3} x 3} x -50/12 x 3h x 8g X -52 
: 10 x3} -d4 103 X 35 X -56 11 x3} x -58 113 x 33 x -60 12 x3} x -62 
: : 22 | denen ait Sa | ies ee 
; 9} x 31 x 3} x -48|103 x 33 x 34 x -48/11 x3}x 31x -50| 114 x 34 x 34 x 52/12 x3} x 3} X +56 
69 ,, 72 244 v z hn 2.702 2 > eget ais Sh ea cad ew Maas Be ORS ee 
10 X35 X -56 103 x3}x-58 | 11 x85 x-60 11} x 3) x -62 12 X 8} X -66 
| 


| 
* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships. 
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FRAMES formed of BULB ANGLES, CHANNELS, or CHANNELS TABLE 9, 
WITH REVERSED FRAMES. (See Continuation. ) 


>| DEPTH (d) AT MIDDLE OF LENGTH, FROM TOP OF FLOORS AT CENTRE IN WAY OF 
SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 


“TRANSVERSE Spacing = — TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. See SKETCH ON PAGE 21. 
NUMBER. of AMES 1 fe eae 
B+ D Frames PEAKS. | Feet. i Feet. i | Feet. a Feet. i” 
* | | Above exceeding Above exceeding | Above exceeding Above exceeding 
8 and 9 | 9 and 10 | 10 ana 11] 11 ma 12 
\iasiemar one onage Soane ae : — = ONE SIDE STRINGER.— — — — —_ ——— Sennen oat = > 
see | Po eres sets sine Seem aoe Gh — 
Soins inches. inches. A mches. | mches. | inches. inches. 
Above exceeding | 
72 mt 75 244) A 64X35 X -40) 7 x8} x -42 7 x3hx-44 74x3hx-44 | 74x85 x -46 
| 
75 ,, 78| 25 63 X By x +42 | | 7 x8hx-44 | Txebx-4a | Thxohx-46 | 8 x8hx-46 
ba he = aera Ste ove 
| | 4 | 
78 , 81) 253 7 x83 x -42| fe 7E X83 X-44 9 7EX BR X46 8 x 84x -46 8 x 34x -48 
| 4 | | 1 1 1 
s | 74x 34 x 34 x -42 
A = leary pal 5 al ys a The 2 2 2 
81 ,, 84 26 | 7 x8) x-44 P 7x X 35 X -46 8 Xx By X 46 8 X 85 X 48 gh x 34 x -48 
= | —— | saosin Sere 2 a 
74 x 3h x 34 x 42 74 x 84 x 84 x +44 
. 264 Ax 3) x -44| LS Bbw 8 x3hx-48 ae oi eI eek 
84 ,, 87) 264 74x 3) x -4 | 34 x -46 | 34 ah x 84 x -48 | gh x 34 x -50 
74x 3hxghx-42 7ix3hx3ghx-44) 8 x8bx3) x -44 
90 27 | 74 x 84 x +46 | 8 x8h x +48 wee ae fits Bes} hei. 
ae ey (2 X82 2 gh x 3h x -48 8h x 34 x -50 9 x3hx -50 
= ———— Slee ] — = — i 
| 74x 83x 3hx-44| 8 x8hx33x-44/ 8 wey x-46 85x 34x 34 x -46 
¢ 3 971 x 3h x -46 | 2 2 2 2 2 2 2 2 
i el ek MU a | 8} x 3} x 50 9 x3bx-50 9 x3bx-52 9} x 3h x +52 
: viet ui : = | 
| we | | 
ee a “ ear fa 8 is xs} xah x40) 8h x 3h x3} x 46 By x 8} x 83 x 48 | 9 xX8}x 3} x -48 
8, 96] 28 | : 33 i 9 x3hx-52 | Os x84x-52 | i ae “Dd. 10 x 84x -54 
| a | is ES a ane ae ee A - 
bastcall A ly gl L al 1 | ie 1 1 
96 99| 281. | B fel x aloe as ga | 82 X3yX By x 48) 9 CHEK Heal “UPS RLES aL 48 95 X 8g X By X 48 
a a | i | = gh x ite “D4 10 x3hx-54 | 10 x8hx-56 | 10 x3dx-56 
| | | n ait 
a | | : = e 2 of eae 
oie er aitas | Pau eet a: 10 ere ee 48 10h x3} x 3) x “48 10h x BBE -48 
i ae | aaa i a | | 10 x33x-56 | 103x33%x-58 | 103 x 32x -58 
5 2 2 2 2 
| } 11 x3hxahx-48 11 x 34 x 3} x48 11 x 34 x 34 x -50 
2 5) 294 | 19 x3hx-5 | ieee hea 
Te Geld Fs eee ee Reais 11 x3hx-58 | 11 x3hx-58 11 x3) x -60 
ar 2 el 8 aD carte de ‘46| 8 X35 X84x -46 ee “46 
05 08 30 | 19 X By X 5S | 
105 ” 1 8) 30 | dD 52 HE 3} x 34 x 46 3 of = | 34 x 3h x -46 
We ae ” 9 x38bx3dx-46| 9 x3 x34 x-46| 94x 34x 3h x -46 
304 lgl at x +52 | Bh: 2 | a | 2 2 2 
LU Se acl 30% 7) 0 a 3h x 3} x 46 Bh x3} x -46 | BE 
SE Ts Se “| 6G A - 7 aa Bay (eee eee, | ares a 
iy 8 94 x By X Bp X -48 94 x 3h x3hx-48/10 x3hx 3d x -48 
2 ly gl x os Ay Score he 2 2 Py 2 
111 ,, 114) 31 95 5) — aoe 3h x 84 x “48 33 X 38 x +48 34 x 34 x -48 
; gee | 9 X4 X4 X-52| 9 X4 X4 X-52/10 X4 X4 X-50 
8 314 x Bb x +5 — : 
Pee te yea ee Bag 4 x 8h x +2 4 x3hx +52 4 x3hx +50 
| AH — = WS Sel: arc ar ey FE = ol 1 
10 x4 x4 x-52/10 x4 x4 x-52/11 x33x 32x -50 
29, 32 x lx ~ | tt 2 2 
ea re. Aes Re ae 4 x3hx-52 | 4 x3hx-52 4 x3hx -50 
i yl ae. Bg 7 11 x4 x4 X-52/11 x4 X4 X-52/11 x4 X4 X-B4 
22 26| 324 y X By X +56) Bog ~ | 
: a ss Paks [Oe a Be | 4 x 3h x -52 4 x 84x -52 4X4 X-54 
Ts aa aa ZA | er a ee 
a2 11 X4 x4 xX-54/11 x4 X4 X-54/12 X4 x4 x -54 
26 ., 130! $ 103 x 33 x -58 BE 
es ea eee oe 4X4 x -54 rb ay a any 4X4 X-54 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 
vessel’s length from the stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams, 
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FRAMES formed of BULB ANGLES, CHANNELS, or CHANNELS 
WITH REVERSED FRAMES. 


TABLE 3. 


(See Continuation. ) 


} DEPTH (d) AT MIDDLE OF LENGTH, FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
| FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. 
TRANSVERSE SPACING See SKETCH ON PAGE 21. 
NUMBER. OF aa ? a area aaa aes ae : : ne Sy - = <a — = ai = 
FRAMES. * ‘eet. eet. eet. Feet. ee! 
B he D Above expeettae Above inet | Above saan Above Guntne Above coetine 
12 ma 13 13 ma 14 1d et! 1 15: 4 16 16 sa 17 
<—__—. ——.—_ONB SIDE STRINGER. — — - dt —— — TWO SIDE STRINGERS.— 
Ts se not inches, inches. 5 incu ij a inches. oe ie Wieck = inches. ’ 
ove exceeding a 71 y gl x 3h x -42 71x 3! x gi x -44 8 X35 Be X -44 
2 mi 75 | 243 x 8d x +46 x3hx: ete at igh eal ek ae es Se Pelt 
a , : mix Maes Rpt ReK eS 84 x 33 x -48 84 x 3h x -50 9 x3h x50 
<4 —— a = ee ee: . 
ae fc Peeve 7y X 83 X85 x +42) 74x 34x 8h x -44| 8 x 34x 3h -44| 8 x 85x 3} x -46 
. , 8h x 34 x -48 8h x 34 x -50 9 x3hx +50 9 x3hx +52 
oe — “2 > ete OS = _———— = — 
| | 
ani Ty X Bb X BHX 42) 74x 34x 8h x44) 8 xBhx3h x +44) 8 x81 x8) x -46| 84 x3) x 34 x 46 
n { BEX 82X48 | BEX BEX BO | 9 x BEX +50 9 x 35x -52 9} x 3b x -b2 
26 7y X By X BY X 44 | 8 x BY X Bf x “44 8 x 84 x 34 x 46 | 83 x 34 x 34 x -46 84 x 3h x 3h xX +48 
8} x By x -50 9 x3) x -50 9 x3hx +52 9} x 8h x -52 93 x 8h x +54 
3 | es | ese ie ay Pee 
o6j | | | 8 X8ExX BEX 44 8 x BEX BEX 46 BEXBEX BEX 46) BL XxBhXxBhX 48) 9 XB} x3} x 48 
| 9 x3} x -50 9 X By x +52 | 9h X BE x +52 94 x 3) x -54 10 x8} x -54 
= =* B 3 eee Dee eer ae 
a 8 8 X8)xX35X-46) 84 x3hx3hx-46) gh x3hx3hx 48) 9 x3hx3)x-48|) 94 x3hx 3h x -48 
‘ 9 x8} x -52 9} x 84 x +52 94 x 84 X “54 10 x 8} x -54 10 x3} x -56 
= 4 _ — — = = Teel ee = - = 
b | 
gy - 83 X By Xx 83X48) 8x 3hx3hx 48) 9 x3hx3hx 48) 9h x 3h x3hx-48/10 x3) x3) x -48 
: 3 9} X 84 X +54 9FX 83X54 | 10 x BEX -b4 10 x3hx -56 103 x 35 x -56 
ans fig {ass acca | 
1) | 
Pe & 9 X85 3B) X48) OFX 3ExX BEX 48 10 x 84x 34x 48 10} x3h x Bx 48) 11 x 3h Bh x -48 
B 10 Xx 34 X54 10 x3} x -56 103 x 83 x -56 10} x3} x -58 11 x38} x -58 
\ y | | 
; at - 3 es BSC. © 
og] : 10 x Bd X 35 X 48 105 X By X BBX 48 11 x 34 x 84 x -48 | 11 X BY X BY X +50 | 11) X 8} x BY x -50 
: 104 x 34 x +56 103 x3hx-58 | 11 x3dx-58 11 x3} x -60 114 x 33 x -60 
99 11 X85 %X 85% -48/11 x38hx 34x -50| 113 x 34 x 3} x -50 9 x3}x ad 
11 x85X°58 | 11. x33 -60 113 x 33 x -60 3h x 3h x--46 
a ate Se ae : pire ts itl ee, Bie SI 
aaa Vv - | 11d x 8h x 84 x 50/113 x 3h x 8h x -52[9 x34 x Bh x -46| 9b xBh x35 x -46| 9 x8) x 3h x -48 
. 113 x 3} x -60 114 x 33 x -62 31 x 84 x -46 8hx3hx-46 | 84x35 x -48 
30 | 9 X85X BEX 46) 92x BEX BEX 46) 9b x 34x 3h x 48/10 x 34x 3) x 48/10) x 34 x 34 x -48 
| Bey | 82x83 x-46 | 8h x Bb x -46 BYX3X48 | BEX BEX 4B | BEX BEX 48 
111) 304 | 28H | 92% 8h %8h% 48/10 x 35x 3h x 48/103 x 3h x Bh x 48/11 x3hx3hx 48/11 x3) x 3h x -50 
Ot Mia 34 x 3h X +48 34 x84x-48 | 84x31 x -48 34 x 34 x -48 34 x 3} x -50 
141 81 Bap |10$ x 33x35 x 48/11 x 84x 34x -48)11 x 3d x 3h x -50| 11} x 3h x 3h x -50/ 113 x 3h x Bh x -52 
Bees zg é 3 | 8ex3yx48 | By X BY X +48 34 x 34 x -50 34 x 34 x -50 34 x 34 x -52 
118 | 31} ae 10 x4 X4 X-52|/11 x4 X4 X-50/11 x4 X4 X-52/11 x4 X4 X-54/11 X4 X4 X-56 
| gBF | 4 x3bx-52 | 4 x3} x -50 4 x3hx-52 4 x4 X-54 4 x4 X-56 
ie | a2 | BR° tl x4 x4 X52[11 x4 x4 X-D4/1 x4 X4 X-BG/12 X4 X4 X “Dd 
ahs 2gs 4 x8hx-52 | 4 x4 x54 | 4 x4 x-56 | 4 x4 X54 | 
122 , 126 | s2h BBR lll x4 x4 x-b6/12 x4 x4 x-54| 
ely | 68 4X4 X56 4X4 xX-54 | 
: Baa | ae Sirsa - hee a ara 
126 ,, 130 | 33 


” 


The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 
vessel’s length from the stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams, 


FRAMES formed of BULB ANGLES, CHANNELS, 


Tat 


WITH REVERSED FRAMES. 


or CHANNELS 


TABLE 8. 


(See Continuation. )! 


DEPTH (d) AT MIDDLE oF LENGTH, FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
| FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF -LOWEST TIER OF BEAMS, AT SIDE, 
TRANSVERSE | SPACING | See SKETCH ON PAGE 21, 
NUMBER, | OF | 2 = 
FRAMES, * Feet, Feet. Feet. Feet, Feet, 
B € D Above chaning Ahove ecaneting Above eons Above eee Above eastine 
17 aa 18 | 18 ma 19 19 ana 20 20 ana 21 21 ma 22 
|< _ —-—-——-—TWO SIDE STRINGERS, See ene ear aes = > pone 
inc Ok Inches, : | inches. a, ee inches, | ‘ inches, inches. inches. 
ek ae | ea! 8 xabxahx-44) 8 xabx3hx-46, sb x3hx3hx-4¢| 8h x3bx3hx-48| 9 x384x 8) x -48 
. Ties ? 9 x3} x -50 9 x 8h x -52 9} x 84 X -52 94 x 34 Xx -54 10 x8} Xx -54 
+ ane 8 x8hx 3h x -46| ab x a} x 8} x: 46) 8x 33x3}x-48| 9 x383x3hx-48| 94x38) x 8h x -48 
=r ie | 9 x8d x -52 Bhi seinad a 52 | 94x 84x -54 10 x3} x -54 10 x35 x -56 
S.A Sie peter Se! . = a = ee 
bs ganlt suet 83 x 34 x 3h x -46 8g X BF X BEX 48) 9 bays deh te -48| 93 x3} x 34x -48/10 x3} x83) x -48 
Be | 94 x 83 x +52 lions D4 | 10 aids 54 10 x33 x -56 103 x 84 x -56 
See ee a) Sea Sa in Arar 
A 
a re a 8 83 x 33 x 3). x -48/ 9 hy Bal a 48 ihe Boss 48/10 x35 x 8} x -48 | 105 x 35 X 84 X -48 
at E < 93 x 3h x -54 10 x3} x -54 10 x oe x +56 105 X 35 X -56 103 x 33 x -58 
=| Sa 9 ———e = == = = a = _— 
4 
Rh ar-|. +s B® | 9 xsbx3hx-48 oh x 8} x 8} x 48/10. > x By X Bb x 48/103 x 34 x 3h x -48/11 x 33x 3} x -48 
R si # | 10 x8hx-54 10 x33 x -56 10h x 84% 56 103 x 8} x -58 11 X 8} X +58 
uP male “ — _ S: 
. Na pe z | 94 x 33 x 3h x -48 | 10 gin Be 3h x -48 | 10} X 84 X 8 x 48/11 x34x3)x-48/11 x3} x3} x -50 
seas . : | 10 x34 x -56 tai 56 i icles. ie 58 11 x3} Xx +58 11 x8} x -60 
ae Pea aes : Ae , 
- seel Tack 103 x 84 x 8} x -48/ 11 x By X By x 48 11 x 83 X By x 50/11) x 33} x 3) x -50/| 115 x 34 x 83 x -52 
- Tce edisk i u x3hx-58) | 1 x3dx-60 114 x 33 x -60 11} x 8} x -62 
Si aaah foe 11 x3} x Bh x 50 ee ee 1x a x3ix-52] 9 x3hx3dx-46| 94x33 x 3h x -46 
so 11 x 8b x 60 11} x 33 x -60 114 x 33 x -62 34 x 3d x -46 34 X 84 x +46 
= oe oe Ge 4 | ioe E 
se 99 | 28h | 115 x deuxt BL x -52] 9 x By X By x “46 94 x By x 83 x -46| 93x 3}x 35x -48 10 x 3x3) x -48 
“ | yd x3hx -62 ili alk 46 z apenas 46 3y x 34 Xx -48 3y X By X +48 
ote os | 9b x 85x 3h x -46| Oy x BE x 8} x 48 10 x BY x BE x -48 | 103 x 34 x 8). x 48/11 x33 x 3d x -48 
een © | og | BEX BEX AG | | BEX BEX AB | BEX BEX 48 3y X 84 x -48 By X BY x +48 
iz | ES Pe eS ee eee a ee ee [a ee 
igo. ang 1 eauk oS [10 x 85x 8} x +48) 103 X 8} x 34 x 48/11 x By X 84 X 48/11 x33 x33 x -50 aX BEB h ee “50 
oa "| Bo | 85x 8} x -48 3y X BY X -48 BEXBZX+48 | Bex Be Xx +50 By X By X 50 
105 , 108 | 30 | ea [it x8ex8)x 48) 11 x Bf x By Xx “50115 x Bh x BE X 50 | 114 x 34 x B4 x -52 | 12 x BEX BY X -b2 
e ” ov | w | 
we __|88 | 83x38}x x By X By X +50 By X By X “50. B3y X By X “52 By X BB X +52 
hme Le T am Lys 1 2/12 ¢ x x 
108 111 304 BM i ect Jal “50 11g x 34 X 85 XX °§2:| 12 ae a 52 ‘12 hes 3} Xx 56 
| | BB | 83x 8ex-50 | 83 x BF a ‘2 | BBX BY X 52 _By X By X 56 
; $1 25 12 x 83 x BY x52) 1 12 x3bx 3d x -56 
fi, it fe | : 
ro 33 x 32 x +02 34 x 34 xX +56 
= age 2 = J Koi ete a 
B12 x4 x4 x +54 
114 ,, 118-| 315 . 
Bg 4 x4 X-D4 
f: pe ees beers a 
118 , 122 | 382 | a" 
| Ba 
- ————| #2 ——________|___ - ~ - 
2 2 91 S 3 | 
122 ,, 126 825 Ho 
Oo 
126 ,, 1830 | 38 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships ; 


and from the collision bulkhead to one-fifth the 
vessel’s length from the stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams. 


FRAMES formed of BULB ANGLES, CHANNELS, or CHANNELS 


Th Ue |. 8 


114, 118 | 3813 


LOWER EDGE OF THE BEAMS 0 
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“TABLE 34 


WITH REVERSED FRAMES. (Concluded. ) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE EOTTOMS, AND 
FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE EROTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. 
TRANSVERSE | SPACING See SKETCH ON PAGE 21. 
NUMBER. | OF , : : 
B + D FRAMES. * Feet. a | Feet. =) Feet. se Feet. oe Feet. a 
Above exceeding Above exceeding Above exceeding Above exceeding Above exceeding 
22 ana 23 23 ana 24 24 ana 25 25 ana 26 | 26 and 27 
< : ee 3 THREE SIDE STRINGERS. 
ie 1% not : inches. 7 inches, | inches. inches. inches. inches. 
FaaleaRth xox) A |10 x8$x8}x-48)/11 x3}x 8} x -48111} x 3} x3} -50/12 x3}x3) x -52] 94 x 3h x 84 x -48 
3 | 103 x 34 x -56 11 x3hx-58 | 113 x3} -60 12 x3} x -62 34 x 34 x -48 
a ee A | - be 
75 73| 95 | 103 X 84 xX 84 x -48/11 x 3x3) x -50/ 115 x 34 x 33x 52/12 x3hx3hx-56]10 x3} x3} x -48 
‘s | 10} x 8} x -58 11 x3} x -60 114 x 34 x -62 12 x 33x -66 3y X By X +48 
Alia salt bed | 
78 g1| ost | 84 [22 x 84 x 84.x -48| 113 x 3h x 83 x 50/12 x3}x3} x -52] 94x 3h x 3h x -48| 105 x 35 x 3h X +48 
. ~ | gg 11 X34 xX +58 11} x 33 x -60 12 x3} x -62 84 x3hx-48 | 84X34 X +48 
_: aeemaeeea Semmes E- -- 
81 84 26 qe [11 x85 X85 X -50| 113 x 84 x 8h x -52/12 x34x3hx-56]10 x3} x3) x -48|11 x3) x 8} x -48 
ss aE 11 x 34 x -60 114x34x-62 | 12 x33 -66 3k x3kx-4g |) 84x 3}x -48 
a ie Lae | ! aaa 
4, 371 26h-| | 114. x 8% X 84 X “50 9 x 84 x By x “46 Of x Bb x 84 x “48 10} x Sh x Bh X -48 | 11 XB % Bd x 50 
113 x 34 x -60 34 x 35 x -46 34 x 3h x -48 BEX8_X48 | BY X BE x “50 
| we rae | — 
87%, 90°} 97 | 113 x 34. x 84 x -52| 93 x 33 x 84 x -46/10 x 34 x 34 x -48| 11 X By X BY X 48 11) X 34 X 83 X -50 
ua 113 x 3} x -62 34 x 3) x -46 34 x 34 x -48 84 x8hx-48 | By x 3h Xx +50 
go, 98 | 274 x 93 x34 x3hx-46/10 x34 3) x -48/11 x3hx 3d x -48| 11} x 34 x 83 x -50 | 12 x 8} X BB x “52 
33 x 3h x -46 33 x 35 x -48 34 x 3h x -48 33 x 3h x -50 34 x 84 x -52 
= 
| = > + eh a | 
93, 96 | 28 10 x3}x38}%x-48/11 x 33x38) x -48/113 x 84 x 33 x -50/12 x 3)x 34 x -52 
| 3} x 34 x -48 34 x 34 x -48 34 x 84 Xx -50 8h x 34 x -52 
_ 2 ————— i= es nas fr eas ee. aed = 
3) 
96 99 | 283 oM (11 x84 84x -48/112 x 34x 3h x -50)/12 x35x 31x -52 
“ A 34 x 34 x -48 34 x 8h x -50 34 x 84 X -52 
————_|——_| & |" : — 
fs | 
99, 102 | 29 Fe 113 x 85 x 34. x -50/12 x 33x 33 x -52 
He By X 33 Xx -50 83 x 33 x -52 
ee aC Sse wialntne 
Toe nbs) Sade joc SB 2) Ak Oa * Sy se 
= Aes | Z Fs By X By X 52 | ee wel 
105 ,, 108 | 30 a 
: —|_—| § ; -: 
108 , 111 | 303 | 8 
i 
Ei 
EB 
n 
| 
= 
a 
am 
< 
is} 
o 


118, 123 | 982 
} 
See See 
122 , 126 | 324 
126 ,, 180 | 38 


< 


*The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth 
the vessel’s length from the stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams. 


Luoyp’s ReaisTer or Surppinc, Lonpon.—13¢th June, 1912. 
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FLOOR PLATES IN VESSELS WITH SINGLE BOTTOMS. TABLE 4. 


| 
HICKNESS. 
TRANSVERSE s * 


TRANSVERSE | THICKNESS. 
‘ DEPTH AT Re eras DEPTH AT = = 
NUMBER. For l NUMBER, For Tae 
CENTRE. ae At Ends CENTRE. | 3 length an 
B+ D 5 | of Vessel B+ D 5 | of Vessel. 
| Amidships. | : Amidships. | 
ee Feet ne a inches. inches. inches. home Feet. Pete inches. | inches. oe 
") > > | a ‘ | VF as 
23 and i 24. 8 4 22 | 22 48 and 49 19 | 36 32 
= | | e | | Pan se —F 
€ m4 “6 AY Rf “26 
24 , 25 8} |) 24 | 24 49 , 50 20 36 =| = 32 


* Tn the engine space of steam vessels the floors are to be ‘04 of an inch thicker, and in the boiler space 
‘10 of an inch thicker than required by the Table. 
Luoyp’s ReGIsTER or Surppinc, Lonpon—I1th May, 1911. 


_ ay Gin a ot Baw pe de et 


etal da ‘a aligwt gil) Shed! uiet! Ge be Ut 
ili NIL Oe Sai! MLO IN BATAGe) 24 (Gee 
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TABLE . 
WEB FRAMES and STRINGERS. (See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM a 

TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST LAID BE & 5 

TRANSVERSE hl Feet. | Feet. | ect. | Feet. “Feet. | Feet. | op a 
NUMBER. [Abo 1d nd |Abo vol Dw nd |Abo 16» na | [Abo TF ot ser] Be nil |Aboy 19 nd |A seu nd |Abov ue nd ‘Abor D2 an Above 3and | Abov 4s nd {Above QF ana | Abov 26 ad i ‘ 
not g | note ng peding not exceeding | not exc not not e: ng | not exceeding | not exceeding | not exceeding | not exceeding | not exceeding ta a 

» | | . ou 

Brea 5 | 16 | 17 | 18 | 19 | 20 | 21 -| 92 | 98 | 94 ae 
col (bas a En eae eee ae a ioe. 

ONE SIDE STRINGER. | < TWO SIDE STRINGERS. . : : > < THREE SIDE STRINGERS. > B 


é c - a ¥ s | c 
~inehes inche inches inches inches. inches inches. ~ inches. inches. inches. inches. | inches. inches. 


OF 


51 ,, 5414x3214 x 3414 x 3615 x 36118 x 36116 x °38 | 
| 


54, 57i14x 34.14 x 36 15 x 36.16 x 3616 x ‘3817 x 3818 x 38 


G0H14 x 36.15 x 36.16 x 3616 x 38.17 x 3818 x 38:18 x 4019 x 4020 x 42 


60 ,, 63115 x 3616 x :3616 x 3817 x B8.18 x 3818 x 4019 x ‘40.20 x 40.21 x -42122 x 4424 x 44 


63, G66LL6 x 36.16 x °38 17 x B8 18 x B818 x “4019 x 4020 x 4021 x “4022 x 4223 x 4424 x 46.26 x 46 


66 ,, GILG x-3817 x 38.18 x 38.18 x 40.19 x 4020 x 4020 x 4221 x 4292 x “4424 x “4495 x 4626 x -48 


2HL7 x 38.18 x B8 18 x 4019 x +4020 x 4020 x 4221 x 4222 x 42 23 x “44124 x 4626 x 4627 x-48 


b - sted 
72 ,, 7518 x 3818 x 4019 x 4020 x 40:20 x 42/21 x -42}22 x 42.23 x 42/24 x -44125 x -46/26 x -48128 x -48 


78)18 x ‘40:19 x 40.20 x 4020 x *42/21 x -42/22 x -42/22 x 4493 x 44:24 x -46)26 x 46/27 x -48/28 x -50 


78 ,, 8119 x 4020 x 4020 x 42.21 x ‘42/22 x 42/22 x -44/23 x 44124 x 44/25 x -46/26 x -48/28 x 48/29 x -50 


BL, 8420x4020 x +4221 x 42.22 x 42.92 x 44.23 x 44124 x 44.95 x 44.96 x 4697 x 48198 x “5080 x 50 


20 x 42/21 x 42.22 x 42.22 x 44:23 x -44/24 x 44/24 x 46/25 x 46/26 x -48/28 x -48/29 x -50/30 x 52 


87 90/21 x *42/22 x :42/22 x 4423 x 44/24 x 44/24 x 46/25 x 46/26 x 46/27 x -48/28 x ‘50180 x °50/31 x *52) 


oP 


90 ,, 93)22 x 44:23 x 44.24 x 44.24 x 4625 x “46126 x 4626 x “48.27 x 48.28 x 50 30 x ‘50181 x 52/82 x °54 


93 ,, 9624 x 44.24 x 46.25 x -46/26 x 4626 x 48/27 x -48/28 x -48)29 x 48/30 x 50/31 x 52/82 x 54/84 x 54 


96 ,, 99925 x 46.26 x 4626 x 48.27 x -48 98 x 4828 x “5029 x ‘5030 x ‘5031 x “5232 x 5434 x 54.35 x 56 

99 ,, 10226 x 4827 x 4828 x 4828 x “5029 x -5030 x “5030 x S231 x 5232 x 5434 x 54.35 x “56.36 x 5838 x “58}44 
102 ,, 10528 x 48 28 x 5029 x “5030 x ‘5030 x 5231 x °5282 x 5238 x 5234 x 5435 x 5636 x 5838 x 5839 x 60) 
105, 10829 x °5030 x 5030 x “5231 x 5232 x 5232 x 54.33 x “5434 x 54.35 x °5036 x 58.38 x 5839 x 6040 x “62146 


108 ,, 111/80 x ‘52:31 x 52 32 X ‘5232 x 9433 x 5434 x 5434 x -56)35 x 5636 x 5838 x °58:39 x 60/40 x 62.42 x -62|- 


LIL ,, 11482 x 5232 x 54.38 x 54.34 x ‘5434 x “5635 x “5636 x 5637 x 5638 x 58.39 x 6040 x 6242 x -62 
114 ,, 11883 x 5434 x 5434 x 5635 x 56.36 x 5636 x 5837 x 5838 x “6839 x 6040 x 6249 x -62 fas 
118 , 19984 x 5635 x ‘5636 x 5636 x “5837 x 5838 x 5838 x -6039 x 6040 x 6242 x62 mie “50 

, 12636 x a x ae X “5838 x 5838x6039 x -6040x-Go41x-eodaxe2 | | 50 


126 ,, 180)37 x °5838 x ‘5838 x 6039 x 6039 x 6240 x 62.41 x 62.42 x -62 | pee ‘52 


| es TABLE 5, 
INTERMEDIATE FRAMES, FACE ANGLES, &c. dssnntided) 


* BUTT STRAPS FOR STRINGER 
s FACE ANGLES. 

TRANSVERSE 8 INTERMEDIATE FRAMES. FACE ANGLES. ps | = 
NUMBER, a 23 ee eee : : i. =| eg | at ero Bites 
B+D. Q Built Framing. | Double on a | a z Saesigaes 

| : a Bulb Angles. Channels. Web Frames, | Bese # & 3 # EEHEEe 
ee gi Frames. Reversed Frames. aaah : : a Single on, Sucre: : alto é mae Zaee 
not ex-] ins. | inches. inches. par] inches. inches. inches. inches. ins. | ins. | ins, | | 

P48 wm: 51223133 x3 x 803 x 2hx-30 3 x3 x:305 x3 x-48142/ 6-46) 1 
51, 5403 B4x3 x-303 x3 x:30 3 x3 x825 x3 x50,/ 5/5) » | 
bt, 57P3H x3 x 303 x8 x30 | B x3 x345 x8 x5, |, 48), | 

'57 , 60P3iH}x3 x°803 x3 x-305}x3 x36 8 x3 x365 x3kx5A,1,/,1 » | 
60, 6323343x3 x-323 x3 x-825}x3 x38 BEXB x-365 x3bx-SH, |, 50), 

63, 66415 x3 x-323 x3 x-326 x3 x38 1x8 x-886 x8}x 54.) ,15/ » 

a = a z 
66 ,, 6924 [5 x3 x'343 x3 x‘346 x3 x-40 1x3 x40 x3}x 56 , lx 52| | 
69, 72245} x 34x 343 x8 x 34164 x 314 x 40 4x31 x 406} x 35 x 58 48| 7 | » | 12 
72, Td243102 X 33 x 3433x383 x 3416} x 34 x “40 _ [8hx3) x 42163 x 34x60) ,, | “bd x 
75, 78125 |5}x3}x ‘3633x383 x 36161 x 34x 42 33 x35 x47 X3EX 6,15 | »| » | 

: ae ee ec usr ait ae! 
78 ,, 812536 x3} x ‘3633 x3 x 36/7 x3} x42) 34x31} x 467 x3}x°62] , | , (56) °,, 
| |__| SS eee 

“81 ,, 84196 16 x 33 x 383) x3 x ‘38/7 x3hx 44 33X33} x°487 xX35x ‘64, | 
84, 87/26116} x 3}x3831x3 x 3874 x31 x44 B31 x3hx 507 x3}x 66 


87", 90b7 [64 x3} x 403} x3 x 407} x BE x46 BL x 34x ‘527 X34x 68 


932717 x34x-403}x3 x-408 x3hx 46 Lh x 8h x 52 


S | | 
968 7 x3}x-4235x3 x-428 x3hx-487 x3hx3Ex42 x3hx 54 


Pr) 


992817 x3} x 423) x 3} x 428} x 3} x 4871 x 84x 81x44 x 31x56 


| 


99 ,, 1029 |7 x3}x-4431 x32 44181 x 34 x 5074 x BEX BEX 44 x31 -58 


) 


ines gaint 
102 ,, 105}29317 x32 x "444 x3)x 449 x3)x ‘508 x31x31x-44 x4 x58 


105 ,, 108)30 |7 x3}x-464 x3ix-469 x3}x-528 x3}x34x 46H x4 x60 


108 ,, 111/303 | 91x31 x ‘5281 x34x 34x46 x4 x62 


111 ,, 11481 | 9} x35 x 5485 x84 x3)x 484 x4 x64 


114 , 1181314 | 9 x4 x4 x48} x 4)x 64 
118 , 12232 


| | 
‘541 x 41x: 
* From the collision bulkhead to one-fifth 2 *4 X4 X‘52pbB x 43 x ‘66, 


2 the vessel’s length from stem the spacing | yee bee 4 
122 ,, 126)323) of the frames is not to exceed 27 inches 1O0X4 x4 xX ‘D214 x 45 x “68 
— when wider spacing is allowed amidships. | 
126, 13083 | — 10x4 x4 x 56H} x 41x -70) 


Luoyp’s Recister or Suippinc, Lonpon.-—11th May, 1911. 
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in VESSELS with SINGLE BOTTOMS. 


MIDDLE LINE KEELSONS. 


TABLE 6. 


MIDDLE LINE KEELSONS (See Cowtinuation.) 


KEELSOW ANGLES, 


LONGITUDINAL erdinecy EK eelnOnn atenatie Keelsons with TEvernores! Plates. Keelsens with Centre Throngn Plate. 
NUMBER. a ag upon floors. Internostal Plate. incoure "hake oat 
For } length | Tose at oe For g length | TBLok-|” yor [erntax-| Double angles, -—emnnr= Bia 
L x (B+ D) he ag Ends es ie Amidships. Ends. 2 rie | ness at pisee at seat 
pa mak ~ inches. —_| inches. | ~ | inehes, inches. ~ |inehes. | inches. inches. inches. ~ inches, inches. _ 
Above exceeding athe ee ‘Angles, Double Angles. 

1200  1400]3 x3 x:24/:24] 64x3 x-38/-°38] 3 x3 x:30/°30| :26 | -26 26 | :26 
1400, 1700/3 x3 x°24|:24| 7 x3 x-40|-40 | 33x38 x 30/30 | -26 |-26 726 | 267 
1700 ,, 2000]3 x3 x:24/:24] 71x38 x-42/-42 | 31x3 x-32|-32 | -28 |-26 “28 «| -26 
2000 ,, 2400/3 x3 x:24|:24] 8 x3 x-44/-44] 31x31 x -32|-32 | -28  |-26 28 | -26 
2400 ,, 2800/3 x3 x:26/26] 8 x31x-46|-46 | 31x31x-34/-34 | 30 |-26 ‘30 | -26 
2800 ,, 3200/3 x3 x‘26|:26 | 8 x3}x-48|-48 | 4 x3ix 34/34 | -30 |-26 ‘30 | -26 
8200, 3700/3 x3 x-28|-28 | 83x3}x-48|-48 | 4 x31x-36|-36 | 30 |-26 30 | -26 
3700 ,, 4200]3 x3 x-28|:28| 9 x31x-48/-48 | 41x31 x -36| 36 | 32 |-28° “32 | 708 
4200 ,, 4700/3 x3 x:30|:30 | 9 x33x-50/-50 | 44x 31x 38/38 | 32 |-28° a ee 

Piste Four Rnatere Rider Peet |-Doutle Bat Anglos | m ae 

4700 ,, 5200/3 x3 x-30|-30 2 |34) 54x38 x-86/-86 | 32 |-28 a2 | 30 
5200, 5800)33x3 x°30/30] 11 x44 [38] 5)x3 x-38/-38 | 34 |-30 ‘34 | -30 
5800 ,, 6400/33 x3 x°32/-°32] 12 x-44 |:38 | 51x38 x-40/-40 | 34 [30 ‘34 | -30 
6400 ., 7000 pdx 32/32 | 12 x46 |-38] 6 x3 x-40/-40 | 34 [30 ‘34 | -30 
7000 ,, 7600|]31x3 x°34/:34 | 13 x46 [381 61x38 x-40|-40 36 | 32 BG | 38 
7600 ,, 8200]4 x3 x-34|-34] 13 x48 |-4017 x3 x40/-401 36 |-39 ‘BG | sb 
8200 ,, 8800)4 x3 x°34|34] 14 x48 |-40 | 74x38 x-42/-42| 36 |-32 BO ie 
8800 ,, 9400]4 x3 x'36/-34] 14 x-50 |-40| 8 x3 x-44|-44 38 |-34 ‘38 «| -34 

9400 ,, 10000]4 x3 x°36/°34] 15 x50 |-40] 8 x8 x 46/46 | 38 | -34 ‘38 «| -84 
10000 _» 10600/43x3 x‘36|°34]) 15 x52 |-42] 8 x3hx-48/-48 | -38 |-34 ‘38 | -34 
10600 ,, 11200]43 x 31x -36|-34 |" 16 x52 |-42 eyecare x °48/-48 | -40 |-36 ‘40 | -36 
11200 , 11800 44x 3}x'36)-34 16 x54 =|-441°9 x3ix-48/-48 | -40 [36 ‘40 | -36 
11800 ,. 12400|5 x31x°36/-34 | 17 x54 |-44 1-9 x381x-50|-50 | 40 |-36 ‘40 | -36 
12400 ,, 18000]5 x3}x-38|36] 17 x56 |-46[ 10 x56 46. | 42 |-38 42 | -38 
13000 _,, 13600]5 x34x°40/-36 | 18 x56 |-46] 11 x56 |-46| 42 [38 ‘42 | +38 
13600 ,, 14200]5 x3ix-40/-36] 18 x‘58 |-48/ 11 x58 |-48 | 42 1-38 ‘42 | -38 
14200 ,, 14800 5} x 3} x 40 “36 | 19 x58 |-48 |" 12 x58 |-48) 44 [3818 x3ix-46| 44 | 38 
14800 ,, 15400]53.x31x-40|:36 | 19 x60 |50] 12 x60 |50| 44 |-38 | 8 x34 x °48) 44 | 38° 
15400 _,, 16000] 53 x 33 x °42|-36 | 20 x-60 |*50] 13 x-60 |-50| -44 |-38} 81x31x-48| 44 38 
16000 ,, 16600}6 x3}x-42/-36 | 20 x62 [52] 13 x62 |52| 46 |4ol9 x31 x°48/ -46 | -40 
16600 ,, 17200|6 x3}x-42|:36] 21 x62 |52] 14 x62 |52| 46 |401 9 x 34x°‘50! -46 | -40 
17200 ,, 18000|6 x3}x-44|-38] 21 x-64 [54] 14 x64 [54] -46 |-4o,” i | 46. | -40 
18000 ,, 19000]6 x33x-44|°38 | 92 x64 |-b4| 15 x64 (54) 46 [40 ey ‘46 | -40 
19000 ,, 20000]6 x3}x-44/°38 | 22 x-66 |-56/ 15 x66 |561 46 |-40 12 ‘46 | -40 
20000 _,, 21000] 63 x 35 x"44| 38 | 23 x66 |-56 | 16 x-66 |-56 | -48 |-40 13 48 | -40 
cu 0 22000] 63 x3} x '44/-38 |] 23 x68 |-58| 16 x68 | 58 | 48 | -42 13 ‘48 | -42 

22000 ,, 24000|63 x33 x-46|-38 | 24 x68 [58] 17 x68 |58 | 48 1-497 14 ‘48 | -42 
24000 » 26000] 64 x 3x46 |-38 | 24 x-70 [60] 17 x-70 |-60| 48 | 42 14 ‘48 | -42 

late, Four Angles, Rid/er Plate} 

26000 , 28000] 6} x 33x -48|-38| 25 x°70 |-60| 18 x-70 |-60| 50 |-49 15 50 | -42 
28000 ,, 3000016} x 35x -48|38 1 96 x70 |60| 19 x70 |-60 150-42 16 BO | yeaa 
30000 ,, 32000]6}x3}x-50/-40 | 296 x-72 (621 19 x72 162 | 501-49 16 ‘50 | -42 
32000_,, 34000] 63 x 33x °50|-40 |" 27 x-72 |-62 1 20 x:72 |-62 1 50 1-49 17 0 ae 
34000 _,, 36000|7 x3}x°50/-40 | 28 x-72 |-621 91 x72. 1-62) 59 | 44 18 52. irae 


KEEL ANGLES and SIDE 
KEELSONS in VESSELS with SINGLE BOTTOMS. 


SIDE KEELSONS. 


FLAT KEEL 


LONGITUDINAL 
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,Luoyp’s ReGisTer oF Sarrprnc, LONDON, 11th May, 1911. 


PLATE ANGLES. 
NUMBER. Thickness 
For 4 length “ Intercostal 
L x (B+ D) For 4 length | Thickness Geaanive sit Plates. 
Amidships. at Ends. 
Above eqesiiog ara "ie sas Toubie Anetsll = eeu 
1200 ma 1400 <a. See Oe 24 | :22 
1400, 1700 3x3 x-24| 24 | 22° 
1700 ,, 2000 3 x3 x-24| 24 | -24 
2000 ,, 2400 3x3 x-24| 24 | 24 
} SKS K-26) 26" | 26 
3 x3 x26] 26 | 26 
3 x3 x-28| 28 | 26 
3 x3 x28) °28 23 
3 x8 x30| 30 | 28 
3 x3 x:32| 32 | 3 x8 x30) 30 | 28 
31x3ix-32| 32 | 34x38 x30) 30 | 30 
31x 31x °34| °34 34x38 x °32| 32 | ‘30 
31x31 x 34| 34 | 34x38 x32] 32 | 30_ 
31 x31x'36| 386 | 3}x8 x34/ “34 | 32 
31x31 x-38| 38 | 4 x3 x34) 34 | 32 
31x34x-40| 40 | 4 x3 x°34/ “34 | 32 
8800 , 94 3x34x-42| 40 | 4 x3 x36) 34 1 oe 
9400 ,, 10000 |3}x34x-42| 40 | 4 x3 x36] 34 | 34 
10000 ,, 10600 }3}x3}x-44| 42 | 43x3 x'36| 34 | “34 
10600, 11200 |34x34x-46| 44 | 4)x3}x36| 34 | 36 
T1200, 11800 13}x3}x-48| 46 | 4)x3hx 36] 34 | 36 
11800 _,, 12400 |4 x4 x°48 46 | 5 x3}x-36| 34 | 36 
12400 ,, 13000 6 | 5 x3}x'38} 36 | 38 
13000 .. 13600 |4 x4 x-48| 46 | 5 x3}x°40/ 36 | 38 
14200 |4 x4 x48| 46 | 5 x3}x-40) 36 | 38 
74200 ,, 14800 }4 x4 x‘50| “46 | 5} x34x'40| 36 | 38. 
14800 , 15400 |4 x4 x50| 46 | 5}x33x-40| “36 | 38 
“15400, 16000 |4 x4 x:60| 46 | 5}x3}x-42| 36 | 38 
16000 ,, 16600 |4 x4-x-52| -48 | 6 x 31x42! .36 ‘40 
BRS 4 x4 x-52| 48 | 6 x33x°42| 36 | 40 _ 
y Tass d [ * fa ouble TiblAngies. | 
17200 ,, 18000 |4 x4 x-52| -48 | 7 x3}x-42| 40 | -40 
18000 ,, 19000 |4 x4 x-54| ‘50 | 8 x33 x°46| -44 | -40 
“19000 ,, 20000 |4 x4 x°54| “50 “9 x83x°50| “46 | 40 
“20000 ,, 21000 |4 x4 x-56| -52_ x 54) AC 
21000 , 22000 |4 x4 x56] 52 
“92000 ,, 24000 |4— 58) 
94000 , 26000 |4 x4 x58] “54 
26000 ,, 28000 }43x4}x°58| °54 
98000 , 30000 14x43 x 60) “54 
30000 ,, 32000 [43 x4} x60) “4 
32000 , 34000 |4)x4}x-60) 54 | 
34000 , 36000 |4)x41x‘60| “54 


TABLE 6 + Die 
(Concluded.) 


* Where flat plate keels are adopted intercostal 


plates or centre through plates must be fitted. 


*%* Where a centre through plate keelson is 
adopted foundation plates must be fitted of the 
thickness of the centre through plate, and extending 


not less than 12 inches on each side of the middle line. 


+ The thickness of rider plates is to be as 
required for the vertical plates, and the width is to 
be one inch greater than the sum of the wide flanges 


of the angles. 


tt The foundation plate is to be 18 x 50 inches. 


SIDE STRINGERS. 


iene sap cae STRINGER 
L x (B + D) e pega 
1200 » 2000 | 3 x8 x ‘24 29 
2000 , 2400 | 3x3 x24 | 2 
2400 , 2800 3x3x 26 | 24 
2300, 3200 | 3x3 x26 -26 
3200 , 3700 | 3x3 x-28 | 26 
3700 , 4200 | 3x3 x28 | 28 
4200 , 4700 | 8 x38 x °30 28 
4700 , 5200 38 x3 x 30 30 
5200 , 5800 | 3x3 x-30 | 30 — 
5800 , 6400 | 3hx3 x °B2 30 
6400 , 7000 | 3hx3 x -32 32 
7000 , 7600 | 34x83 x-34 | 39 
7600 , 8200 | 4x8x-34 | 32 
3200 , 8800 | 4x3 x34 | 34 
g800 , 10000 | 4x3 x36 | 34 __ 
10000 , 10600 | 44x38 x36 | 34 
10600 , 11200 | 44x31x 36 | 34 
11200 , 11800 | 43x3hx 36 | -36 
11800 , 12400 | 5 x3hx -36 36 
12400 , 13000 | 5 x3kx 38 | -36 
13000 , 13600 | 5 x3}x-40 | 36 
13600 , 14200 | 5 xBkx -40 38 
14200, 15400 | 54x34x -40 38 


TABLE es 


ee sme eramrem ‘a 
L x (B+ D) PLATES. 
15400 «= 16000 | 53x3}x-42 | --38 
16000 , 16600 | 6 x3}x -42 38 
16600 ,, 17200 6 x3}x -42 -40 
17200 , 20000 | 6 x3}x -44 -40 
20000, 22000 | 6}x3}x -44 ‘40 
22000 , 26000 | 64x3}x -46 49 
26000 ,, 30000 | 6}x3}x -48 49 
~ 30000 ,, 32000 | 6}x34x -50 49 
32000 ,, 34000 | 64x3}x -50 44 
34000 , 38000 | 7 x3}x 50 44 
38000 , 42000 | 7 xBhx “52 44 
49000 , 45000 | 7 xBkx “52 46 
45000 , 51000 | 7 x34x 64 | 46 
51000 , 54000 | 7x4 x4 | 46 
54000 , 57000 | 7 x4 x -56 46 
57000 ,, 60000 | 7 x4 x ‘56 48 
60000 , 63000 | 7 x4 x58 48 
63000 , 66000 | 7x4 x60 | -48 
66000 , 70000 | 7 x4 x -62 48 
70000, 74000 | 8 x4 x -62 -48 
74000 , 78000 | 8 x4 x -64 50 
78000 , 82000 | 8 x4 x 66 50 


nT RL A A A A A | 


Intercostal plates attached to the outside plating are to be fitted to the side stringers, where the depth of framing 
exceeds 3 inches by Table 2, and 4 inches by Table 3. 


The number of side stringers to be as required by Tables 2 and 3. 
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DOUBLE BOTTOMS. TABLE 8. 


(See Continuation.) 


CENTRE GIRDER IN 
CELLULAR BOTTOM. |5IDE GIRDERS. 


z FLOOR PLATES IN 
MARGIN PLATE. CELLULAR BOTTOM, | weight INNER BOTTOM PLATING. 


= —— — AND BRACKETS. 


= oa a ofTank| gal ki Pe A Ne eo 
geste fy Thickness. Thickness. _ Thickness. oo bisa A okt maaieremaa Thickness. 
N : — a —— : 
che In Holds In Holds. | above | ‘Thick 
& | war : . | ckness. | In Holds. 
Cx(B+D). [2° eave “Half | io [eee le ee | S| eee | Hal 
gs ae | vente At Lan en Length es sty 3 Length At | 
ships. mid- | . ace: : : 
Pp ships. | Ends, s a ae Ends, | a 
——= eee | eee — ——s eee | ere al cia | 
am ins. ins. ins. ins. ins. | ins. ins. | ins. ins. ins. ins. i ins. ins. ins. | ine. 
Not exceeding 7500 30 36 ‘30 ‘46 ‘D8 ‘28 iy 30 30 ‘40 E he 8 leas 2 30 35) | 30 
~~ Above | ~~ not exceeding, Seek ae F | 2 Ar 
7500 = 900 . 32 | 45 | ‘F882 4 5 [Sl) 36 | 32 
9000 ,, 10500]32 40 34°50 }30/30-40]-34 “34-44 ]-30 |30 40] 8 132-38 32 « 
| 
10500 ,, 12000]33|-40 34-50 [30 30 -40}-34 34-44 1-30 |-30 -40| 11 [33 38-32 


12000 a 14000134 - 36. 52 | >) |. 0 rT E 7 32. | 32 | - 14 
14000 , 16000]35 | -44 | -36 |-54 [32/32 421-36 -36 |-46 1-32 |-32 -42 | 17 
16000 ,, 18000 38 56 [32 39 38 |-48 | 
18000 ,, 20000 
20000 ,, 220001: 
22000 ,, 24000] 39. 
24000 ,, 26500] 40. - 
26500 ,, 29000] < 
29000 ,, 31500 
31500 ,, 34000 
34000 ,, 36800 
36800 ,, 39600]. 

39600 ,, 42600 | 4 
42600 ,, 45600 
45600 ,, 48600 
48600 ,, 51800 
51800 ,, 55000 
55000 ,, 58400 


ch ch ht ht ch 
S| S2| O> 


K 


>| Or 


58400 ,, 61800] 52-68 | -52 |-72 [48-42 '54|-60 |-58 |-64 |-50 |-42 54 | 34 152) | 

61800 ,, 65400}53 70 | -54 | -74 }50|-42|'54]-62 |-58 |-66 |-50 |-42 |-54] 35 152/62 -48 |-52 -44 | -62 | 66 
65400 ,, 69000] 54-72 | -56 | -76 |:50 |-42 54-64 | -60 |-68 |-52 |-42 |-56 | 36 [53-64 | -50 | -52 | -44 | -62 | 66 
69000 ,, 72800] 55) -74 | -58 |-78 +52 |-42 '56]-66 |-62 |-70 1-52 |-42 |-56 | 37 153-66 |-52 54 |-44  -64 | -66 
72800 ,, 76700} 56 |-78 | -60 |-82 [52-42 |'56] -68 | -64 |-72 |-54 |-44|-58 | 38 [54/68 |-54 |-54 | -44 |-64 | 68 
76700 _,. 81000] 57 | 82-62 | -86 }-54|-44 |-58]-72 |-66 |-76 | -54 |-44 |-58 | 39 154-70 |-58 | -56 |-46 | -66 |-70 


FLOOR PLATES AT ALTERNATE FRAMES. 


The number of Girders to be in accordance with the umber of The number of Girders to be in accordance with the | Number of 
alternative breadth requiring the greater number. Side Girders alternative breadth requiring the greater number. Side Girders 
on each side on each side 


; 25: i aes Reg a= ~| exclusiveof | ; eee exclusive of 
Rule Breadth of Vessel. caer et Ree Margin Plate. Rule Breadth of Vessel. eur he Bottom | Margin Plate. 


Feet. is Feet. | Feet. : Feet. 
edeeied 4. execoling 2O 1 
62 Above 36 and = 48 Above 34 and m 50 Above as and RS. 36 2 


1 

2 
ees Sa ee 
Pies 00 lo Ch. we 


? 


LONGITUDINAL 
NUMBER. 


Lx (B+D), 


Not exceeding 7500 


Above 


7500 

9000 ,, 
10500 ,, 
12000 | 
14000 , 
16000 
18000 
20000. , 
22000. ,, 
24000 
26500 
29000 
31500 
34000 , 
36800 
39600 
42600 
45600 
48600 
51800 
55000 
58400 
61800 
65400 
69000 
72800 ,, 


76700 ,, 


and 


) 


2) 


2 


not 
exceeding 


9000 
10500 
12000 
14000 
16000 


. 18000 


20000 
22000 
24000 


26500 


29000 


31500. 


34000 
36800 


~ 39600 


42600 
45600 


, 48600 


51800 


» 55000 


58400 
61800 
65400 
69000 


72800 


76700 


81000. 


(@) All angle bars in boiler s 
above Table, 

In all cases where flanged plates are ado 
surface should not be less than the 


| 
Angles connecting (Angles at top of Centre 


Centre Girder to 
Flat Keel Plate. 


ins, ins. 


3) X33 x 36 


3y X33 Xx ‘40 
31x 3h x °44 


x58 
4 x4 x58 
41 x 41x 58 
4h x 41 x 60 


ins. | 


| Girder in Cellular 
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DOUBLE BOTTOMS. 


DIMENSIONS OF ANGLE BARS (a). 


TABLE 8. 


Angles connecting 
Margin Plate to 


| Frames and Reversed 
| Frames on Floors in | 


Cellular Bottom, Side 
Girder Angles and 


Vertical Angles 
connecting Floors 


Intermediate Frames 
where Floors are 
fitted at alternate 


(Concluded. ) 


Intermediate 
Reversed Frames 
where Floors are 


ins. 


Bottom. outside Plating. | Vertical Angles on and Side Girders. rare fitted at alternate 
| | Centre Girder and eB Frames. 
Margin Plate. | 
| ins. ins. ins. | ins, ins. ins. | ins. ins, ins. | ins. ins. ins. | ins, ins, ins. | ins, ins, 
3X3 x34) 3 x3 x'30) 3 x3 x28) 21x21x-28) 384x3 x:30/ 3 x21x 26 
3 x3 x36) 3 x3 x32) 3 x3 x30) 24x 21x30) 81x3 x°32| 3 x2)x-28 


|3 x3 x38 


BEX3) x 34 


ie a x 30 


| 21x 21x80 


xe 


3 xX23%x:28 


x3 x ‘38 


Bk x Bh “84 


3 x3 x30 


| 23 x 21 x 30 


x 34 


3 Ka ae 


x3 x40 
x3 x40 


31x 31x ‘36 | 


3. x82 


23 x21 x 82 


x 84 


‘30 


BUXBLX 36, 


38x38 x32 


| 24 X 24 x 32 


SUEoO 


"32 


|3 x8 x 42 


33 x 31x ‘44 


31x 34x38 


34x 34x40 | 


38X83 x34 
31 x 84 x 34 


| 84x 3}x-44 


34x34 x °40 


34 x 31 x 36 


|3 x3 x°34 


x 36 


“32 


3 x3 x°34! 


5 x 31 x 38 


34 


|8 x8 x'34 


5 x84x-40 


“36 


| 83 x 83 x “44 


BEX 84x ‘42 


31x 31 x36 


3 x3 x36 


5 x8hx-42) « 


xXx |X |X 1X |x |X 


38 


| 34x 34x 46 


| 
33 x 33 x °42 | 


31 x 34 x 36 


'3 x3 x°36 


5EX3E x 42 


x ‘40 


34x34 x 48 


31 x 3h x 44 


33 X 35 x 38 


\8 x8 x38 


5E x3) x44 


41 x 42 


34 x 34x 50 


3x3} x 46 


31x 31x ‘40 


13 x8 x-40 


BEX 34x46 


41x81 x-44 


4x4} x60) 35x35x 50) 4 x4 x-48/ 8)x31x40 8 x3 x40 54 x81 x -48| 44 x 81 x -46 
4} x44 x60 3)x35x°52/ 4 x4 x-48| 84x84x42 3 x3 x40 — — 
43x 41x60) 3)x85x 52) 4 x4 x50) 8Ex38}x 44) 3 x8 x42 _ = 
5 x5 x60) 3}x3)x 54) 4 x4 x-50| 84x3)x-44) 8 x8 x 42 — — 
5 x5 x62) 3) x3hx-54| 4 x4 x°b2| 8}x8}x 46/8 x38 x44) — ~ 
5x5 x62) 3)x3}x 56) 4 x4 x52] 84x3)x-48) 3 x8 x46) — — 
5 x5 x62) 3)x3)x'58) 4 x4 x-54| 35x3hx50) 3 x3 x46 = a 
5 x5 x64) 81x33x58| 4 x4 x56) 34x34x-52| B4x3)x-48 — 
5 x5 x66) 3x3)x'60| 4 x4 x58) 34x31 x 54) 34x34 x -48 = —- 
5 x5 x68) 32x3}x 60) 4 x4 x60) 34x3}x 54] 31x34x 50 — _— 
5 x5 x70) 3}x3}x 62/4 x4 x-62] 34x 34x56] 31x3Lx-50|) = 
5 x5 x72) 85x3hx 64) 4 x4 x-64) 4 x4 x56] 81x3ix52) — 
5 x5 x74) 4 x4 x66) 4 x4 x-66| 4 x4 x58] 32x31x 52 — — 
5 x5 x76) 4 x4 x-68) 4 x4 x68) 4 x4 x-60| 34x31x 54 — — 
5 x5 x°80! 4 x4 x72) 4 x4 x-72| 4 x4 x-60/ 31x31 54 ae _ 


are to be ‘02 of an inch thicker than that given in the Table. 
All angles (except margin angles) may be reduced in thickness as follows :-— 


Reduction at ends 


Thickness for halflength amidship .. Above'4() 


The margin angles where ‘60 and above in thickness ma 
they are attached. 


The floors are to be attached to the centre 
number is 66 or above, they are to be 
Where double bottoms are constructed with 
thickness as the floor 
in cellular bottoms. 


and not 
exceeding 


‘02 
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‘HO Above" 5() 


pted as a substitute for fitting angles on the edges of floors, 
breadth of the flange of the angle required by the rule. 
Where floors and intercostal plates are flanged on their lower edges as a substitute for fittin 


and not 
exceeding 


04 


=| 60 Above" §(Q) 


‘06 


Are 70 Aboye* 70 


exevoling OO 


08 


pace (except those attached to outside plating and covered with cement) to be ‘10 of an inch thicker than given in the 
brackets, intercostal plates, &c., the faying 


g attachment angles to the outside plating, such plates 


y be reduced at the ends of the vessel to the same extent as the margin plates to which 


girder by double angles throughout the engine and boiler spaces in all cases, and where the transverse 
attached by double angles for one-half the vessel’s length amidships. 
girders on top of ordinary floors, the frames and reversed frames on the floors are to be of the same 
plates to which they are attached, and the breadth of flanges to be as required for frames and reversed frames on floors 
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Depths of MARGIN PLATE OF DOUBLE BOTTOMS AND ATTACHMENTS of side TABLE 9. 
framing and tank side brackets to margin plate and inner bottom plating. 


(See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO TOP OF LOWEST TIER OF BEAMS AT SIDE. 


TRANSVERSE Feet. eet, Feet. eet. 
NUMBER Above 78 ea 10 Above 10 a ae 13 Above 13 satin 16 Above 16 ee 19 
Depth of Attachment outside Depth of Attachment outside Depth of Attachment outside Depth of Attachment outside 
Margin Margin Plate. (@) Margin Margin Plate. (a) Margin Margin Plate. (@) Margin Margin Plate. (@) 
B+D. Piate || ee eae = d _| Plate 2S ee Plate a = 
(exclusive Angle Gussets to |} (exclusive Angle Gussets to | (exclusive Angle Gussets to | (exclusive Angle Gussets to 
of flange).| Attachment. |Floor Brackets. Of flange).| Attachment. |Floor Brackets Of flange).| Attachment. |Floor Brackets] Of flange). | Attachment. Floor Brackets, 
Feet. , TCS a ae i 0 ee <=. eo aa Ti preapeiek ay ee 7 | inches, a ; 
Not exceeding 4 Single angle. a 20 Single angle. a 21 Single angle. zy o, Bix Pas 
not ss 
Above exceeding! 
= 20 Z im 21 - = hp oe ae Mites Se Hh ek sed 
48 “ 51 21 oy — he 2 —— 23 5 — 24 Single angle. — 
51 ” 54 22 ” be a pad ” ms. 24. ” ne 25 ” a Tes 
Double angles 
omen | ory an 
od sad to yer n 
Bt, 57) 28 » oa 24 » =< 25 » _ 25 | Saeturs | ies 
vessel's length 
from stem, 
1 , 
57 ” 60| 24 ) . 25 ” 4 25 ” a 26 7) ” 
Double angles 
r ge ee a 
ulkhead to 
60 ” 63 25 ” mae 25 ” ea 26 one-fourth aia 27 »” ” 
vessel's length 
from stem. 
Double angles “4 
2 Stenik hacia 7 E fifth E fourth 
9 ulkhead to ° iver very four 
63 ” 66 25 ” cae 26 one-fourth a; od 27 ” Tan, 28 ” “prema, 
vessel's length 
r from stem, 
ron eines Ppeateane 
, eC; , t. 
26 ulkhead to i 2 Every fifth 9 bulkhead t 
66 Sy 69 we ton 27 ” frame. 28 ” ” 29 after end of si 
“ from stem, engine room. 
Every fifth if Every fourth | 
69 ” 72 27 ” “irae, 28 yy) oy 29 ” isons 30 ” ” 
Tae oo gles 
- avery fourth rom collision vars thin 
72 ” 75 28 ” ” 29 ” frame. 30 php 2 ” 31 ” beh 
engine room. 
Paul a pe 
rR C Every fourth Ne ces 
75, 78] 29 > eral 30 basehess te ” 31 ” ” 32 ” » 
engine room, ' 
ri ils age 3 om fe 
2 Re eeca ee Every third 3 
78 ” 81} 30 Li amps fo ” 31 ” ” 32 ” frame. 33 ” » 
engine, room, 
¢ Every third 
31 7 4”) 32 » “frame, 4 33 » 7 34 yy) » 
Every third 5 Every second 
32 ” : Pram a. 33 ” ” o4 ” ” 35 ” : pS hn 
Z g E second «y 
33 Py) oD] 34 ) Py) 35 7] “frame. 36 » ” 
Qh Ev 2ond Double angles 
34 Ke >] i 35 2 “tame. 36 ” ” 37 | fore and aft. | ” 
2p Every second] 2@ ‘ Double angles a | 
3o ” genie.” 36 ” ” ov | fore and etke ” 38 »” 2] 
= | 
36 > ” 37 one ” 38 > ” 39 ” Every frame. 
¢ Double ang] bye 
37 fore wa rk ” 38 »” »” 39 ” ” 40 » » 
88 » : 35 839 ” ” 40 ” Every frame. 41 » ” 
} 
39 ” ” 40 ” Every frame.| 41 ” ” 42 ” ” 
40 ” Every frame} 4] ” » 42 ” ” 43 ” ” 
/ | € | 
41 ” ” 42 » ) 43 ” ” 44 5) » 
i] | ieee 
. | 
42 ” ” 43 | ” ” df » | ” ral Fak ae 


Depths of MARGIN PLATE OF DOUBLE BOTTOMS AND ATTACHMENTS of side 
framing and tank side brackets to margin plate and inner bottom plating. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO TOP OF LOWEST TIER OF BEAMS AT SIDE. 


TRANSVERSE 


NUMBER. 


B+D. 
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Feet. Feet, Feet. 
and not and not 
Above nT! Rerak ey, Above 22 exceeding 25 Above 25 exceeding HE 
: Attachment outside Attachment outside f Attachment outside 
f Depth of . Depth o i 
=n | Margin Plate. (@) Margin ; Margin ae (a) Margin ; ing te lt Gh 
Plate “4 Plate Plate 
(exclusive Angle Gussets to | (exclusive Angle | Gussets to (exclusive Angle Gussets to 
of fiange).| Attachment. Floor Brackets of flange).| Attachment, Floor Brackets, of flange). | Attachment. |Floor Brackets, 
inches. inches. inches, 


Feet, 
Not exceeding 45 
not 
Above exceed:ng¢ 
45 and 48 ba me Spee 
ar) a oa 
bl, 54, — —< 
Double angles | 
eoikceet te | Every fourth 
54. ” 57 26 pneativertis ama. 
vessel’s length 
from stem, 
27 + 
pees ieeone 
rom collision r 8 Every third 
28 | aera thereat ot | ame” | — | 
engine room. engine room. 
29 5 
; thir ‘ sec Doubl gle 
GG, CON 80) og | RE OBL tg ee ae ee 
> \ na me aa 
C 
69 ” 72 31 bes ” 
72 Py) 75 32 oP) | ” 
Doubl les | ¢ 
75, 78) 33 4 i eee, = 35 » 
78 81 84 Every second 
” ” frame, ” ” ” 
81 »” 84 3D ” ” sf Every frame. 37 ss 
Double angles 
84 ” 87 36 tore sudats, | ” ” ” ” 
87 ,, 90] 387 > fe 
90 ” 93 388 ” Every frame. 
. 
93 5) 96 39 7) ” 
> 
96 , 99) 40 et - 
99 , 102] 41 ae 
102 ,, 105] 42 aa eee 
105 , 108] 43 4 
108 , 114] 44 E 
hee ae 
122 ,, 130] — — 


TABLE 8) ‘ 
(Concluded. ) 


CONNECTION OF FLOORS AND 
OUTSIDE BRACKETS TO 
MARGIN PLATES, 


Number of 
Rivets in 
each flange 
of vertical 
angles. 


Diameter 
of Rivets. 


Depth of 
Margin Plate. 


inches. inches. inch. 


19 escceding 24 


3. 
4 


8 
4 
ae 
8 
7 
8 
85 , 40, 8 Z 
0, 44, 9 z 


Where double angles are fitted 
there may be one rivet less 
than required above. 


(a) If it is desired to dispense 
with the double angles, other 
efficient methods of connection 
may be submitted for approval. 


In high powered vessels, 
when the Committee may con- 
sider it necessary, the gusset 
plates are to be fitted on every 
frame in way of the machinery 
space, or a continuous plate 
may be fitted in lieu of gusset 
plates. 


The breadth of the mar- 
gin plate may be gradually 
reduced abaft the three-fifths 
length amidships towards the 
after end of the tank where it 
may be 15 per cent. less than 
the midship depth. 


All web frames are to be 
attached to the margin plate 
by double angles. Where web 
frames are above 15 inches 
in depth, they are also to be 
attached to the inner bottom 
plating by gusset plates or 
angles. Where the web frames 
are above 17 inches and not 
exceeding 20 inches in depth, 
an additional gusset is to be 
fitted to the frame midway 
between the webs; where above 
20 inches and not exceeding 26 
inches in depth, gussets are to 
be fitted at every alternate 
frame; and where above 26 
inches in depth, a gusset is to 
be fitted at every frame. 


Luoyp’s RuGistrr or 
Surppine, Lonpon. 
11th May, 1911. 
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Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted 
with BRACKET ATTACHMENTS at top and bottom 
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in accordance with 


TABLE 10. 


Table 10s. (See Continuation.) 
Length of HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
fneluding 
Pee Feet Feet Feet, | ~ Feet, if Feet Feet Feet 
ree 0 2 | 4 | 6 8 10 12 
Feet. inches. ; inches. | = inches, i Pee ~ inches, Aa inches. inches. inches. a 
8 ia) 3hx2k x-28 4 X3 X-30 44 x3 xX +82 | & x8) X-32 5k x8 xX +32 5E X38 X38 6 X3 X+36 7 
9 ||| 4 «24x -30 4} x8 x +32 5 XB X-86 | 5EXB X86 6 X38 X-36 6 X38 x -42 5k xB x +82 [A 
10 | 44x38 x +32 5 X8 x -36 | 5} x3 xX +38 | 6 X38 x :38 be XB xX -82 53 X8 x -40 6 X38 xX +38 
aera a ple | | = = fe ge = ‘a bs . oar 
. 
11/2] 5 x8 x-34 | 5yX8 Xx -38 | 6 x8 x-40 54x38 xX +36 6 X8 xX -+34 64x38 x +B4 6} x3 x -40 
|| | ee We : 
12 |)! 5skx3s x-36 | 6 x8 x-40 52X83 X38 | 6 XB X-B8 64x83 x +38 7 X83 X36 7X8 X+44 
—— 1 | = a = = 
13 ||| 6 x3 x38 | sixs x36 | 6 x3 x40 | 6bx3 x40 | 7 x8 x-40 74X38 x38 | 7x8 x-46 
a | —— a — oe 
—————|— aie 
14 |A| 53x38 x-84 6 X38 x-40 | 63x38 x-42 7 x8 x42 7EX8 X42 8 x8 X-42 84 X8 xX +42 
15 | 6 X8 X-86 64x38 x +42 7 X83 xX-44 7axX8 xX +44 8 X8 X+46 84x83 x -46 9 X83 X-44 
= = eS ee ee : oa : ee 2 5 
16 64x83 x-88 | 7 x8 x44 | 7EXB X-46 8 x8 xX-48 84x38 xX -48 9 X38 X-+48 93 x 3hx-46 19 
8 
= anes | b 
& ai a ao ae fe - : 
wy |i| 7 x8 x-40 7EX8 xX -44 8 X38 Xx -48 By X38 xX +50 9 x38 X-+50 93x34 -50 | 10 x 83x -50 
1 | 
| | 
18 74X38 X42 8 X83 x46 | 84x38 x50 9 X38 x +52 93x 34x +52 | 10 x3}x-52 | 10} x 34x -52 
| 
il | 
———— kc = = eee = _ cease hercae _ = 
19 |e] 8 <8 x-44 | 8x8 x-50 | 9 xB x52 | 94xBbx-52 | 10 xBhx-56 | 10hx8hx-56 | 11 x8hx-56 
a 
b = = 
a) _ oa aa 
99 ||| 8bx3 x46 9 x38 X52 | 95x83x-52 | 10 x38hx-56 | 11 x8}x-50 | 11$x3¢x-50 | 12 x34x-50 
21 9 XB X-48 9FX 85X52 | 10 x3hx-56 | 11 x8dx-50 | 115x38}x-52 | 12 x38hx-54 | 12 x81 x -62 
v 
90 | | 9} X35X-50 | 10 x3$x-54 | 11 x38hx-50 | 113 x8h%-52 | 12 xBbx-54 | 12 x38hx—-64 [12x 3) x3) x -5El a 
| 60 | 
93 ||| 10 x 3p X+52 | 11 xX85x-48 | 114x3hx-52 | 12 xBbx-54 | 12 x3dx-64 f12x3hx3h x -562xK4 x4 x -52| 
60 625) & 
9 a 2 a ee q 
a4 |* 103 X 85X54 | 115X3$x-50 | 12 x3hx-54 [12x 3hx 33 x -4612 x 34x 31x -6012x4 x4 x-5BIIBX4 x4 x of | 
“60 “60 625 “625 
Vv 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 
Sizes of stiffeners are based on British Standard Sections. 
In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 

Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 


to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness, 
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Sizes of BULKHEAD STIFFENERS spaced 380 INCHES apart and fitted 
with BRACKET ATTACHMENTS at top and bottom 


in accordance with 


TABLE 10. 


Table 108. (See Continuation. ) 
HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
End a -- ——— — i = _-~ — —— eee 
prennn Feet. Feet, Feet. Feet. Feet. Feet. Feet, 
14 16 18 20 22 24 26 
Feet. | a| inches. , “inches. ; inches. ~ inches. SE as i Fat OT ae ~ inches. 
8 jg) 6 x8x 40 | 53x38 x30 | 55X33 xX -36 6 XB x -82 6 XB x -36 6 X38 x40 | 65X38 X-B4 | AQ 
= Es 2s Seateleata a ! Se so = SertS| oe a - eee ee 
| | 
9 54x83 x-40.| 6 X8 x36 | 6 x8 x-42 | 6Ex8B x-88 | 6x8 x-42 | 7 xB x86 | 7 xB x-+40 | 
a a a _ =e Ts = es ee Seve = =e —| 
10 |*| 63x38 x -84 64 x8 x -40 TBE XESGE |e Te KBR Xh48 7X8 X-46 74X38 X42 74x38 x -46 : 
——<— — | —_—__—_—__——|— —_——— — —_— 
11 7 X38 X +38 Te RB ro 44 74x38 x -40 7yX3 X46 8 x8 x42 8 X8 X+48 8h x3 x-44 | | 
——- nae OS ESS) PS at SS eS aes a a 2 ES 
I 
12 7¥X3 x -42 7EX3 X48 8 X38 x-44 8} x8 x -42 8 XB xX -48 8h XB x +52 9 x3 x48 |g 
seeeeeeenecemeene —— Ss a Ss oe oe ee = | — — <q 
coe 
13 8 X38 X46 83x8 x -44 8h x3 x -50 9 XB X-46 9 XB X52 | 95x 385x 46 | 94 x 84 x +52 8 
— a ae “ _———$___| ~ eee 
14 8kx8 X48 | 9 x8 x46 | 9 x8 x-54 | Ob xBhx-48 | 10 x8hx-46 | 10 x8hXx-52 | 105 x Bf Xx -48 
1b 9 X38 xX:52 9FX 32X48 | 10 X8pXx48 | 10 X8Rx-54 | 105 X3FX-50 | 10) X35x56 | 1 x BE xX +52 
16 |8| 2° x8hx-46 | 10 x8}x-52 | 103x384 -52 | 11 x3$x-50 | 11 x3$%x-54 | 114x385 -52 | 12 x85 x -50 ‘ 
7 10 X33 X+d8 | 10) X35X +36 | WL x BEX DE | 1X BEX +2 | 12 XBPX-D® | 12 x By x -dE /2R x 84 X +62 
A 
a — os —— | -—_—__--—_ - —_—_— — | 
18 11 x3)x-52 | 114x383} x-52 | 12 x83x-50 | 12 x3hx-56 | 12 x83x-62 [12 x3} x 33 x -5O/12 x 8h x By X -58| 
“60 “60 : 
10) eee ose = a eee _ 5 
19 114. x3} x54 | 12 x3hx-54 | 12 x3hx-62 f12x 3) x3) x -50l12 x34 x 34x -58I2x4 x4 x -52I2x4 x4 x 60) | 
“60 60) “625 625) 3 
. _ = = a i aad (Pe, i. wees a = < 
<q 
20 || 12 x3}x-58 [i2x3} x3) x -4612x 3} x 3h x -5612x4 x4 X-SOI2K4 x4 X-60/1BX4 x4 X-5OIBX4 X4 X-60/8 
“60 60, 625 625 625 +625 | 
<a = ae — es ee ae Aa ae * | | 
21 Via x 34 x 3h x 5212 x 4 X4 xX 4612K4 X4 X-5613X4 X4 XHOIBX4 X4 XGOI4X4 X4 X 524 X4 X4 X60) | 
60, “625 “625 +625 “625 625 625) | 
wh | ar : SS ie eee 
gg | |[l2x4 x4 XSOIRX4 x4 xX -G21BX4 X4 X-DOIEX4 X4 X -BOLEX4 X4 X-DBID X4X4 XDA X A X4 x -62 
“625 “625 625 “625 “625 625 625 
} ag 
og |EIBX4 X4 X-4813 x4 X4 X-DBILX4 X4 XHDBIDX4 XA XDBIDX4 X4 XGOIDX4 X4 X-68 15 Xx +40 a 
c 625 625 625, 625 625) 625] BXBX40 Bi 
oO — m2 
* a ar “ay a ae —— “—s “ | He 
| | os Qs 
24 er x4 X-b014X4 X4 X-GOIDX4 X4 X“DOIEDX4 X4 X +66 15 x +40 15 X +42 15 X 44 as 
J 625) 625 625 625) 3XBxX40 | BxBxX-42 | BXBX-44 Bs 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 
Sizes of stiffeners are based on British Standard Sections. 
In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 


Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 
to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness. 
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Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted 
in accordance with 


with BRACKET ATTACHMENTS at top and bottom 


Overall 
Length of 
Stiffener, 
including 
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Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 
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TABLE 10. 


(Concluded.) 


LINE ABOVE TOP OF STIFFENER. 


Feet, 
38 
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7 x3 X- 


inches. 
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84x38 x -48 
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Sizes of stiffeners are based on British Standard Sections. 
In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 
Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 


to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness. 
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188 
Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with TABLE 10a. 


LUG ATTACHMENTS at top and bottom in accordance with Table 10s. (See Continuation.) 
st SS 
Overall 
Length of HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
including 
Ena - — 7 = - — 
Attach- Feet. | Feet, Feet. | Feet. Feet. Feet. Feet. 
ments. fe) 2 4 6 8 10 12 | 
Feet. a inches. ‘ inches. inches. inches. - inches. inches. inches. 
8 " 49 x3 X +32 a aay Me ae 229 ¢ 229 ¢ = A 
es ETO Wd ca Met te aa BExB x82 | 6 xB x82 | 6 xB x40 |/ 
"5 XB X36 . 
9 A] 43x38 x-40 | 5}X3 X-B8 | 6 XB x -42 6 x3 x-38 | 6hx'3 x-38 | 7 x8 x-86 
oe Eh) = pe | ~~ = ra . 
4) "6 x8 x-40 | | 
10 byX8 x-86 | 6 x8 x-44 | 6 XB x-B2 | GhxB x34 | GhxB x-44 | 7 xB x44 | 7LxB x-49 
vi 6 x8 x-40 | 6 x8 x-32 | 63x8 x-36 | 7 x8 x>B 7x3 x-40 | 8 x8 x-40 | 8 xB x-48 
—_—eo - 212 — —_———— -— - —_— ————_—_—____—_ —_—_—___—_ —_—__—__—_—_— $$ 
A) 54 x8 x -88 6yX3 X +36 7 x8 x-40 7eX8 X44 8 x8 x-44 | 8hx8 x -46 9 x8 x46 |g 
3 
7 : = z 
13 63x38 X34 | 7 XB X-40 7X8 xX-44 | 8 x8 x-48 | BLXxB x -50 9X8 X52 92 X 32X50 | a 
| : } os 7 Fy 
14 7 X38 X-38 7EX38 X-44 8 x8 X-+50 9 XB X44 9 x8 X-56 | 10 x34x-46 | 10 x3hx -56 
——E | — = << 
15 7X8 X42 8 x3 x-50 9 x8 X-46 95 x33x-48 | 10 x33x-50 | 108 x38hx-52 | 11 x3hx-52 || 
16 8 X38 X-46 9X8 xX-44 93 X33X-48 | 10 x3hx-52 | 108 x3hx-56 | 11bx3hx-48 | 12 x3) x -50 
|h - = — ae af 
B| 83X83 X +50 95 X3yX+48 | 10 xX85x-54 | 11 x8hx-50 | 11} x38hx-52 | 12 x3hx-54 | 12 xBbx-64 [VY 
4 
bc is a 
8} 9 x3 x54 | 10 x3hx-52.| 11 x38hx-50 11g X84 -+54 | 12 x83x-58 [12 x 33 x 33 x -48)12 x 8) x 84 x -62/ A 
: 60, 60 | 
' | || 
11} x 83% +54 | 12 x3)x-58 fl2x3hx38hx -5212x4 X4 X-5OIBX4 X4 X48 | 
60 625, 625) 2 
|e 
12 x8} x -58 eX 5412xX4 X4 xX -54IBX4 X4 X-5DI4X4 X4 X-50/ 
60! “625 “625 625 | 
: = : eee | | 
12x 3h 84x -5412X4 x4 X-56I3X4 X4 X-5EIl4X4 X4 XBAI X4 X4 XK -D4 : 
60 625 625) 625) 625 V 
} G Ss a4 A 
1x4 X4 X-5613 x4 x4 Xb614X4 X4 X-5615X4 X4 X +56 15 xX 38 || 3 
625 625 “625 625) 8 xX 8.x-40 [88 
98 12x 84x 8h x 4612 X4 x4 X-52IBX4 X4 X-5OEX4 X4 X-DBIIEX4 x4 x -6( 15 x +40 15 X +38 ae 
| s 
z 60 63 625 625) 625) 3 x3 x-40 | 3hx 34x-38 [22 
po 
24 BII2 x 4 X4 X-4818X4 x4 X-5414xX4 X4 X-58I15x4 x4 x -60 15 Xx -40 15 x -40 16 xX -40 ine 
"625 *625) 625 625] 3X3 Xx -42 | 83 x8$x-40 | 8X 84X-40 ly 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 

Sizes of stiffeners are based on British Standard Sections. 

In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 

The ends of upper ’tween deck stiffeners marked * may be riveted to boundary bars only (no lug attachment). 

Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 
to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness. 


Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
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LUG ATTACHMENTS at top and bottom in accordance with Table 10s. 


TABLE 10,4. 


(See Continuation.) 


Length of | HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
tnoluding | i coer 7 a 
A fess hy . Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
ments, 14 16 18 20 22 24 26 
Feet. | inches. ~ inches. ‘inches. inches. ~~ inches. inches, inches. 
| 
S iA) 6hxs x-36 64X38 x-44 7X8 x-40 7X8 X-46 74X38 x -40 73x38 X46 8 X38 x42 | 4 
| 
9 | 7 x8 x44 74X38 x-40 75X3 x -46 8 X8 xX+44 8 x8 xX -50 84x38 x -46 84x38 x52 || 
— us | = — _ | 
GO deg a? 8 x. £ ‘ 1 P : P lygl 
|| 8 X8 x-40 8 X38 X-48 83 X3 xX +46 83 X3 xX +52 9 X38 X +48 9 X38 X +54 93 X 3p X48 |e 
2S, ae a ee — : < 
| oa) 
11 |;| 8hx3 x-48 9 X38 X-46 9 X38 X +52 95x 85X-48 | 10 x38$x-46 | 10 x38hx-52 | 10} x31 x-50 |B 
| ioe) 
=e poe = eas _ | 
12 | 8 9 XB x -46 9 X33X-50 | 10 x85X+50 | 10¥x 85X48 | 108 x 8hx-54 | 11 x8hx-52 | 114 x3) x-48 | | 
<q 
13 |®| 10 x3bx-50 | 10)x3}x-50 | 11 x3hx-48 | 11 x8bx-54 | 11d x8)x-52 | 12 x3bx52 | 12 x 3b X +56 | 
14 103 x3}x-56 | 11 x85x-56 | 113x8hx-54 | 12 x85X-54 | 12 x 85x -60 12 X BF X By X 46/12 X 34 X Bd X +56) , 
ee ee 60 +60) | 
15 ||| 11x34 -62 | 12 x83x-54 | 12 x35 -60 12 X 84 x 34. x -5812x4 x4 X-5RVQ2X4 x4 x60) | 
| RAR oan Dele cee 60) "625 625) 8 
16 | 12 x3}x-58 }12x 83 x 3d x -48/12 x 35 x 83 x 6012 xX 4 x4 X-5QI2xX4 x4 X-6418X4 X4 x -HE4X4 x4 x50] 8 
V “60 60 “625 “625 “625 "625 if 
17 Al2 x 35x 33 x -5612 x4 xX4 Xx -5Q12X4 X4 XxX -O4IBX4 X4 X-5EEX4 X4 X5OILEX4 x4 X-GOIIEX4 x4 x 5A) 
| “60 “625 “625 “625 625 “625 625) V 
1g |||I2X4 x4 xOOIBX4 x4 x-B414x4d x4 x HOIEX4 X4 X GOIIDX4 X4 X-DBIDX4 X4 x -64 15 X38 |, 
| 625) “625 “625 625) “625 625) 38 X8 Xx-40 
= = 2 —s - = “ | 
19 |zIIBx4 x4 XO214X4 X4 X-BOX 4 X4 XDA XS X4 X64 15 x +40 15 x +38 15 Xx +40 
4 “625 "625 625 625, 38 X38 x -40 34 x 84 x -38 34 X 33 Xx -40 
— — |} o <= — 
20 : 6x4 x4 X-5OIDX4 X4 X62 15 x -38 15 xX +38 15 x -40 153 x -40 16 x +42 4 
| 625, 625) 38 X38 x-40 34 x 33 x +38 34 x 33 x +40 34 x 34 x -40 34 x 34 x -42 EE 
ae | | Saye < 
Si lis x4 x4 x-6ol 15 x +38 15 x +40 153 x -40 16 x +42 17 x -40 17 x +42 Be 
4 625] 34 x 3} x -38 3y X 84 Xx +40 3y X 3h Xx +40 34 x 84 Xx +42 34 x 384 x -40 34 x 3h x -42 Be 
& 
— | HR 
A | Be 
20 | | 15 x-38 | 153 x -40 16 x +40 17 x +40 17 x +42 18 x +42 18 x-44 lag 
a] 34x 3d Xx +38 34 x 33 x +40 33 x 34 x -40 34 x 34 x -40 34 x 34 x +42 34 x 34 x -42 34 x 83 x +44 |e 
cl 
A | 
i<2) 
a3 if 15} Xx +40 16 x -42 17 x -42 17 Xx +44 18 x 44 18} X +44 19 x-46 || 
|) 34 x 33 x -40 34x 34 x -42 33 x 34 x -42 34 x 84 x -44 33 x 34 x -44 33 x 83 x +44 34 x 3h x +46 , 
4 |— = “ 
B 
24 "| 16 x +42 17 X +42 18 x +42 183 x +44 183 x +46 193 x -46 20 x +46 | 
y| 33x 8h xX -42 34 x 84 x +42 34 x 8h x +42 35 x 3h x +44 34 x 34 X +46 3 x 8h Xx -46 34x 84x46 |V 
| | 5 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 
Sizes of stiffeners are based on British Standard Sections. 
In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 
Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 
to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness, 


Sizes of BULKHEAD. STIFFENERS spaced 30 INCHES apart and fitted with 
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LUG ATTACHMENTS at top and bottom in accordance with Table 10s. 


TABLE 104, 
(Concluded. ) 


Length of HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Stiffener, . 
inoluding 
Howget Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
ments 28 30 32 34 36 38 40 
Feet. inches. inches. inches, inches. inches. inches, inches. 
{ 8 XB X46 8$ X38 x42 8X3 xX 46 8X3 X50 9 X38 X44 9 XB Xx -+48 9 X3 xX-52 |4 
| P : f 
9 | 9 X38 X-+46 9 X8 X-52 § X38 X56 95X33 X-50 | 10 x385x-46 | 10 xX35x-50 | 10 X38RX-54 |B 
~ =| < 
4 Fc 
10 |g) 10 x3¥x-46 | 10 X3}x-50°| 10 x ah x-56 | 10h x3hx-52 | 10h x34x-56 | 11 x3Bhx-50 | 11 X3BEX-D4 |B 
hell: : - | 
7 i 
11 3 103 x3hx-54 | 11 x38hx-52 | 11 X38hX-56 | 11¢X3EX-52 | 119X3RX-56 | 12 x39x-52 | 12 X38bX-56 | V 
Co — — 
12 | 114.x3hx-54 | 12 x85x-52 | 12 X83 X-+56 | 12 x33 x -60 12 X By X Bb X A612 X 3} X Bp X “5212 X 8} X 3b X 58 A 
160) “60 60) | 
18 L 12 x3hx-62 [12x35 x 3) x -48/12 x 33 XB X-5O12xX4 x4 x -4812X4 X4 X+DAIZX4 X4 X-GOIBEX4 X4 x50) 
“60 60 “625 “625 “625 -625) 8 
SS ag Wa tl 
<q 
14 |all2x4 x4 x-4812xX4 x4 Xx -5GL2X4 x4 X-G4IBX4 X4 X-DHIBX4 X4 X-COLEX4 X4 x -52IIEX4 X4 X58) B 
| “625 “625 “625 625 +625 “625 625) | 
eat = _ | 
143x4 x4 x-5O18x4 x4 x-60)14x4 X4 X-5Q14xX4 X4 X-GO/IDX4 X4 X-5OIBX4 x4 X-BRIISX4 X4 X64 | 
15 % Vv 
Bi “625 “625 “625 625 625 “625 +625 
B , ss ick cek i eeenee 
16 mll4x4 x4 x Deb X4 x4 X-D2IHX4 X4 X-HEISX4 X4 X66 15 X +38 15 xX -38 15 X40 IA 
“625 “625 “625 625) 3 X38 X-40 34 x 34 x -38 34 X 34 X +40 
| 
Bae inns Saket 
« | 
vVII5xX4 X4 xX -62 15 X +38 1b x 40 15. X -38 16 x +40 15} X -40 16 X40 
17 5 
625] 3 X38 X-38 8 XB xX -42 34 x 34 x +38 34 x 34 x -40 34 Xx 34 X -40 34 X84 X -40 
Sai 
Sa © | 
is |4 15 x +38 15 X-40 155 x +40 16 x +40 16 X +42 17 X-40 17 X-42 | 
|| 33x33 x -38 33 x3hx-40 | 34x38) x-40 34 x 34 x -40 33 x 3h x -42 34 X 34 X +40 33X33 X -42 
| . : 
| 154 x +40 16 x +40 16 x +42 17 x -42 17 xX-44 18 X42 18 X44 g 
19 Tysgly. 21 1 y .4¢ 91 Lied? el ysl y.49o gl sad el yol y .49 elwel x. ns 
] By X By X 40 33 X 35 x 40 OD) X 39 x 42 By X35 x 42 By X 35 x 44 B5 X35 X 42 By X 35 x 44 Fee 
ae) BERD 
20 | 17 x -40 17 x -42 17 X +44 18 x +44 18 X46 183 X +46 19 X46 Be 
g 3h x 3h x -40 3h x3bx-42°| 3h x3h x -44 3h x 84 x +44 By X By X 46 33 X34 X46 8yX35X-46 z 
——'s - He 
be 
21 E 18 xX +42 18 x +44 18} X +44 18} X +46 19} X +46 20 X +46 203 X +46 ie 
&| 34x38) x -42 84 X By X +44 34 x 8h x -44 33 x 3h x -46 33 x 3h x -46 3y X 85 X 46 84 X3hx-46 || * 
H | 
Sa Fe | | 
29 5 18} x +44 19 X46 19} x +46 20 x +46 21 Xx +46 21 X+48 
| 34 X 85 X +44 34 Xx 35 X 46 34 Xx 34 X +46 34 Xx 8h X +46 34 x 34 x -46 3y X35 X 48 
aroma 44) ; be Sn | 
23 19} x +46 20 Xx +46 21 x +46 21 x +48 21 Xx -46 21 X-48 
| 3h x 3h x -46 34 Xx 3h x +46 33x 33 x -46 33 x 34 x +48 4 X4 X-+46 4 X4 X+48 | 
-— —— _——— ——— 
24 | 21 x +46 21 x-+48 21 x-46 21 xX +48 21 x -+50 ‘ 
Vi 3h xsi x -46 34 x 84 x +48 4 X4 X46 4X4 X-+48 4 X4 X+50 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 
Sizes of stiffeners are based on British Standard Sections. 
In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 
Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 
to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness, 
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TABLE 10s. 


ATTACHMENTS FOR STIFFENERS. 


Bracket Attachments. Lug Attachments, 
Type and Depth (ins.) of Stiffener. THidkries Width of 
or eeecese tn Flange at Face | Number and Diameter of Rivets (ins.) | Number and Diameter 
Sates of Bracket in each Arm of Bracket. of Rivets (ins.) in Lugs. 

‘ in Inches. 
Angles 3 to 6 = xs 34 == 3 of 3 2 of 2 
Bulb Angles under 63 - “36 — 3, + 2, ¢ 
1 © 3 
” ” 65 is = “40 ae 4, $ 3 4 
1 3 
AYER heey REE ~ 44 ae 5 3 Soe 
1 5 3 3 
” ” 8 , 89 % au 25 6, 4 454 
] 9: od 3 3 
” ” 9 ” Ig as 44 23 ar * 4 » 4 
1 ‘ fod 7 7: 
= 5 US ee ts = +44 s Pe meyer 45% 
sl 7 
” ea es LS - “44 3 8 , $s 5» 8 
5 = = 5 alt bin 
»” ” 12 dA Bp 9 » 8 6 » § 
2 lyel = - ple ne ; 7 
Channels 12 X 3g X 39 44 85 10) 5.48 lb Ayes 
x4 x4 - “46 34 hee * 8, 4 
” 2 » 8 » 8 
13x4 x4 - “48 4 12, 4 8, 4% 
” a 9 8 » 8 
» 12x%4 x4 - 48 4 18, 8, 4 
Pr is i a | - “50 4} 14 of § (in 2 rows of 7 each) 85% 
Plates 15 with 3 X38 angles “50 43 16 ,, & (in 2 rows of 8 each) 8, 
15 By X 385 “50 4} 18 , % (in? f 9 each ae 
” » 8 Fo» ) 5} » » (Un 2 rows of 9 each) ae 
15-20 = = —— —_ ——_ 8 4 
” = » 8 
ti 
5 ~ * aera os ae 10 , § 


Note.—The distance from the heel of the boundary bar to the extremities of the arms of the bracket is not to be 
less than three times the depth of the tabulated stiffener. Where stiffeners of other forms are adopted the brackets are 
to be of the size required for the tabulated stiffener. 


Luoyp’s Recister or Surpprnc, Lonpon.—6th May, 1915. 
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Stiffeners spaced 30” apart. 


Depth at Middle Line 
from top of Bulkhead to 
Lower edge of Plate. 


Feet, 
Not above 


Feet. 
Above 


Thickness. 


Inches. 


26 


28 


‘Thicknesses for intermediate spacings of stiffeners imay be obtained 
by interpolation. 


TABLE 10c. 
THICKNESSES OF BULKHEAD PLATING. 


Stiffeners spaced 36” apart. 


Depth at Middle Line 
from top of Buikhead to 
Lower edge of Plate. 


Feet, 
Above 


Feet. 
Not above 


Thickness. 
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taB_e LOp. 


SIZES OF TUNNEL STIFFENERS SPACED 


36 


INCHES APART. 


HEIGHT FROM BASE OF TUNNEL TO TOP OF FLAT SIDE. 


Mean 
Height from 2? 5 —— oss 8 a : 
wagusl $6 Feet. Feet. Feet. Fect. 
Upper Deck. 38 4 5 6 
Feet. =a inches. inches. inches, inches. Ei 
12 |a|/3 x2hx-28/8hx8 x-34/45x3 X-80/5 X38 X-B4/8 
o 
7s 2 zs c<o> % 
q 
16 3h x2hx 28/4 x8 x-36/5 XB x-36/59xX3 x40] | 
20 || 3hx3 x-36/4)x8 x-88/5$x3 x-B8[55%x3 X -30/ , 
24 4 X38 X-32/5 X38 X-88/6 X8 X-3B8]6 X38 X +32 
28 + 8 54 x8 X-82/6 X38 X-42 
32 44 x8 BL X83 x-40/65X8 Xx -42 
ae 2 7 
386 |S )/45x3 6 X8 X-38/7 X38 x-40 
|4 : 
40 5 x8 6 x3 xX-46|/74X3 x +88| 9 
me ale B 
44 54 Xx 8 64x38 x-42|75xX8 X44] A 
438 5+ x8 7X8 X-+88|8 XB Xx -42 
52 54 x8 7X8 x-42/84x8 x -40 
56 6 XB 74X38 X-38/8EX38 xX +46 
so |\vie x3 x-s8|6hx3 x-84[7hx3 x-42/8h x8 x -50 


Novre.—Angle stiffeners of 6” in depth and all bulb angle stiffeners are to be 
connected to the inner bottom plating by a lug. 


194 


TABLE 1 ig 


(See Continuation.) 


BEAMS fitted TO EVERY FRAME, with a Steel or Iron Deck. 


BEAMS AT UPPER DECKS IN STEAMERS WHERE MORE THAN | 
ONE TIER OF BEAMS ARE FITTED, AT AWNING OR 
SHELTER DECKS AND AT FORECASTLE DECKS, AND 

BRIDGE DECKS EXCEEDING ONE-TENTH THE VESSEL’S LENGTH 


UPPER DECK BEAMS IN STEAMERS WHERE ONE TIER 
OF BEAMS ONLY IS FITTED; 
FOR SAILING VESSELS, sce Footnote (a). 3 
See also Sec. 47, Par. 7. 


LENGTH 


AND POOP DECKS COVERING ENGINE AND BOILER OPENINGS * ¥ 


OF BEAM 


BEAMS AMIDSHIPS. | Beam Knees BEAMS AMIDSHIPS. 
(For Beams at ends see Footnote, Table 13.) fore and aft. 
aaa (a Roe a | car els See also Sec. 

20, Pars. 10 
&11, 


| Beam Knees 
-| fore and aft. 
| See Sec. 20, 
f «Par. 'EQe 
of Pillars, | 
Angles. 
ins. 


AMIDSHIPS. 


With two rows With three rows 


of Pillars. 


With one row 
of Pillars. 
Angles. 

ins. 


with two rows | With three rows 
of Pillars. | 


“Angies. 


With one ro 
of Pillars. 


ee ins. ins. ins. | ins. ins. ins. 
(33 X25x ‘30/3 x2)-x ‘30 
4x 24x 30/3 x23 x ‘30 

30/4 x 2}x°30/3}x 23 x30 
: 4 x8 x30/4 x24x ‘30 
4}x3 x30 4 x3 x30 
15 x3 *«-30/44x3 x ‘30 


ins. ins. ins. ins. 


11 x ‘30 
12 x30 
13% 30] 
14x30 


ins. ins. 


30 | 11x: 
30/12: 
30|12x: 
30 13x 
30 13x: 
30 14.x: 
20 |) 1D * 
‘3016 
34) 17x * 
‘40 18x° 
19%" 


x 30 | 
x 30 


16x°30|5 x3 


wD WwW Ww 


28, 80 [54x38 x-34 
30 82 53x3 x ‘34 
32, 34 16 x3 x36 

_» 36 |63x3 x38 
36, 38 17 x3 x40 
38, 40 |74x3 x42 

_» 42 |8 x3 x46 


44 |8)x3 x46 


wo 
wie ote te toe 


DOO A oe OS IOS TS TR a OX 


18 x °34]53x3 x34 

19 x 40]53x3 x40 6 
Bulb x 34 
x 40) x ‘40 
x40 54x3 x "34 
x °40|53x3 x40 
x 4216 x3 x40 


4X3 _x'34/5 x3 x34 
¥xB X34 51x38 x34 
6 x3 x'36/5}x3 x:40| 20x 40/523 
6 x3 x40 5}xB x34 | 21x 4015] x8 
63x33 x'42/54x3 x-40| 22x -4216L x3 
7X8 x42 6 xB x40 23x-46/7 x3 
TX8_X:42/65x3_ x40 | 24x 50173x3 
25 x ‘50 


x 84 


— 2) 


a 


x ‘40 


8 x3 x44 
{83x38 x46 


7 x3 x40 
7 x3 x 44 


26 x 50] 


(63x38 


34. 


7 x3 x40 40 | 20x: 
| x 40 21x: 
x ‘40 | 22 x 4 
x ‘40 | 23 x °4 
x 42 | 24x: 
aa x 42 | 25 x 46 
8 x3 x'42/ 26x48 
8 x3 x‘46/ 27x: 
—8hx3 x46) 28x 5 
81x33 x48 | 29x: 
9 x31 x48) 30x- 
9 x3ix-‘50/381x 5 
| 92x381x 50] 82x % 
| 93x 33x 54/383 x + 
THO x8) x54) 84x 
10 x3}x ‘58 | 35x°5 
103 x 34-x 53 | 36x ° 
(a) In sailing vessels where the length of the midship beam does not exceed 30 feet, the upper and lower deck beams are to be } inch deeper than given in 


the Table for upper deck beams of the same length, and where the length is above 30 feet, the upper, lower and orlop deck beams are to be 1 inch 
deeper than given in the Table for upper deck beams of the same length. 


#* * Where the height between decks exceeds 8 feet 6 inches the size of beams is to be increased. 


{ 


TEX8 x44] 2 


|83x3_ x50 
8 x3 x°44 


See footnotes on Table 13, 


LENGTH 
OF BEAM 


AMIDSHIPS. 


Above a 
AG asaced 
18 20 
7 | ae) 
22 24 
24 26 
26 28 
BS e150 


32 


" BEAMS fitted TO EVERY FRAME, with a Steel or Iron Deck. 
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ALL TIERS OF BEAMS (IN STEAMERS) BELOW UPPER DECKS 


NOT FITTED EXCLUSIVELY FOR THE ACCOMMODATION OF 


With one row 
of Pillars. 


An, 


g 
ins. ins. 


54 x3 
53 X3 


Bulb An; 
‘ 


+x 
54 x3 


fens =, | a 


ins. 


x 30) 


x 34 
X34 
x36 
36 
x 38 


PASSENGERS. } 


BEAMS AMIDSHIPS. 
(For Beams at ends see Footnote, Table 13.) 


With two rows 
of Pillars. 


Angles, 


ins. ins. ins, 


x 34 
x 40 


alb Angles, 


x 


7 x3 x40 
7 x3 x42 
74x3 x42 
8 x3 x42 
8 x3 x46 
8hx3 x46 
83 X by x "48 
9 x33x°48 
9 x34x ‘50 


x 80 | 
x 30, 
x34 


110 x34x ‘54 
(10 x3Ex°58 
| 101 x 34 x 58 
10} x 34x 62 
111 x3hx-62| 


With three rows 
of Pillars. 


Angles, 


4 x24x:‘30 
4 x23Xx 30 
4 x3 x'30 
43x3 x°30 
x3 x30 
Dy X3 x34 
54x3 x40 
Bulb Angles, 

bd KS 6" 

dy x3 x 40 
6 x3 x40 
63x3 x40 
7 x3 x40 
1x3 42 
7x3 x '42 
SxS eae 
8 x3 x46 
83x3 x46 
83 x3} x 48 
9 x3}x 48 
9 x33 x50 
95x 34x50 
94x 33x ‘54 


5 
Rl 


Beam Knees 


fore and aft. 


See Sec. 20, 
Par. 10. 


ins. 


BEAMS AT BRIDGE DECKS LESS THAN 


TABLE 


it 


(Concluded. ) 


ONE-TENTH THE 


VESSEL'S LENGTH, AND POOP DECKS NOT COVERING 


1 


With one row 


ins. 


3 XD BW 


of Pillars. 


~ Angles. 


ins. ins. 


x3 xX 30 
x3 x34 


ENGINE AND BOILER OPENINGS. 


2 


With two rows 
of Pillars. 


~~ Angies. 


| 
| ins, ins. ins. 


3 X24 x28 
34 X 24 x "28 
3} X 23 x °30 
3} x24 x30 
4 x2}x 30 
4 x3 x 30 
4 x3 x°30 
44x3_x 30 
i os x “34 
5¢X3 x34 
\54x3 x40 
Bulb Angles. 

Oo} Xé xX" 

93X38 x40 
6 x3 x40 
6x3 x40 
\7 x3 x40 
7 x3 
GXx8 
Is x8 


With three rows 
of Pillars, 


~~ Angles. 


ins. ins. ins, 


3 x23x ‘24 


3B x2Ex 26 
3X2) x°28 
3 X2}x°30 
33 X 23 x °30 
33 X 23 x 30 
4 x21x 30 


Beam Knees 
fore and aft. 


See Sec. 20, 
Par. 10. 


8x28 
9x28 
9x30 
10 x 30 
11x 30 
11 x 30 


12x °30 


4 x2}x'30 


12 x ‘30 


4 x3 x°30 


13x34 


Seo 
| 8 x3 
81 x3 


Bulb Angles. 
4x3 x'3 
5Ex3 x°40 
6 x3 x40 
64x3 x°40 


v1 Sea 
fe ds 
74x3 


x 46 


83x38} x "48 
9 x3Ex 4B 


93 x 34 x °50 


93x 33x °54 


The beams of decks fitted exclusively for the accommodation of passengers and of all tiers in peaks may be of the size given for upper deck beams 
where more than one tier of beams are fitted. 


Beams at the ends of decks below the upper deck less than two-fifths the length of the midship beam may be of the size given for upper deck 
beams at the ends of the vessel. 


** % Where the height between decks exceeds 8 feet 6 inches the size of beams is to be increased. 
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See footnotes on Table 13. 
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BEAMS fitted TO ALTERNATE FRAMES where no steel or 
iron deck is fitted. 


UPPER DECK BEAMS IN STEAMERS WHERE ONE TIER 
OF BEAMS ONLY IS FITTED; 
FOR SAILING VESSELS, see Footnote (a) 


TABLE 12. | 


(See Continuation. ) | 


BEAMS at UPPER DECKS IN STEAMERS WHERE MORE THAN ONE 
TIER OF BEAMS ARE FITTED, at AWNING OR SHELTER DECKS AND 
at FORECASTLE DECKS and BRIDGE DECKS EXCEEDING ONE-TENTH 
THE VESSEL’S LENGTH AND POOP DECKS COVERING ENGINE and 


LENGTH OF See also Seo. 47, Par. 7. me BOILER OPENINGS. 33K 
aa BEAMS AMIDSHIPS. (b) tekst een BEAMS AMIDSHIPS. (0) ated 
AMIDSHIPS. (For Beams at ends, sce Footnote, Table 18.) his andl gi. |! SUS" Beaman) igpde, ee Footpcge, Mamie 18.) fore and aft. 
With one row of With two tows of | With three rows of 4 c . With one row of With two rows of | With three rows of | gn - . 
SN ROR: Ba (ee I: eS Fa Oe a --e aie 
16 wm 18 {44x38 x°34/44x3 x°'30/4 x3 x-30|12x°30 
18, 20 |5 x3 x34/5 x8 x-84/44x3 x-34/13x°30 7 | 
20 , 22 |5$x3 x40/53x3 x-40/5 x3 x-40)15x 30/5) x3 x°34)5 x3 x'34/4Ex3 x 34/14 °30 
22), 24 Tb4 x81 x44 54 x 33 x 40 ‘BEX8 x 40 | 16 x 30]53 x 33x °40/53x3 x-34/44x3 x 34/14 x -30 
o4 , 26 | 6x30 |6 x8hx-44 5Ex3hx-44/18x:30] 6x26 | 5}x8)x-40/5 x3 x-34/ 15x30 
96, 28 | 6x34 | 6x26 | 6)x3hx-44 $x 83x -44/5}x3 x84! 15 x °30 
28 , 30 | 7x34 6x30 | 6x26 6x26 54x38 x-40/ 16x34 
30... 82 | 7x40 | 7x30 | 6x80 [2 6x30 |58x82x-44/17x 34 
32, 34 | 8x°40 7x34 6x ‘34 6x°34 |6}x3}x-44/ 18x34 
34, 36 | 8x-44 7x40 | 7x80 7x30 6x26 | 19x40 
36, 88 | 9x-44 8 x40 7 x ‘84 7x ‘34 6x°30 | 20x40 
38, 40 | 9x-50 8x44 7 x40 7x40 | 6x34 [21x44 
40. , Ae 10 x ‘50 9x 44 8 x 40 8 x ‘40 7x30 | 22x -44 
42, 44 | 10x54 9 x 50 8x44 8x44 7x34 [23x50 
44, 46 10x44 9x44 9x40 7x40 | 24x50 
46, 48 10 x ‘50 9x50 9x44 8x40 | 25x b4 
48 , 50 10x54 | 10x44 — 10x44. | 8x44 (26x54 
50, 52 10x50 10 x 50 9x40 |87x-b4 
52, 54 10x54. «| «9x44 «| 28x54 
54+, 56 11 x ‘50 9x50 |29x-54 
56, 58 10x44 30x54 
58, 60 acu 10x50 |81x 54 
iio |e | 10x54 [82x54 
62 , 64 i) pole; 11x50 [33x54 
64 ,, 66 Pes ai 11x54 | 34x54 


a) In sailing vessels where the length of the midship beam does not exceed 30 feet, the upper and lower deck beams are to be } inch deeper than given in the 
able for upper deck beams of the same length; and where the length is above 30 feet, the upper, lower, and orlop deck beams are to be 1 inch 
deeper than given in the Tables for upper deck beams of the same length. 


b) Single angles fitted to hatch end beams are to be equivalent to the double angles required by the Rules. 


* * Where the height between decks exceeds 8 feet 6 inches the size of beams is to be increased. 


See footnotes on Table 13. 


LENGTH OF 


BEAMS fitted TO ALTERNATE FRAMES where no steel or 
iron deck 


ALL TIERS OF BEAMS (IN 


STEAMERS) BELOW 
UPPER DECKS NOT FITTED EXCLUSIVELY FOR 
THE ACCOMMODATION OF PASSENGERS. + «3 


VESSEL'S LENGTH, and POOP DECKS NOT COVERING 
ENGINE and BOILER OPENINGS. 
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is fitted. 


BEAMS at BRIDGE DECKS LESS THAN ONE TENTH THE 


TABLE 12. 


(Concluded.) 


“STRONG” HOLD BEAMS (ce) 


(¢) These beams are to be formed of a plate with double angle bars on the upper and lower edges. 
above, and the broad flanges of the angle bars are to be fitted horizontally. 
and single angle bars of the sizes given for upper deck beams, kneed to two cons: 
Strong beams in the machinery space are to have double an 
case only single angles need be fitted to the upper and lower edge: 


T The beams of decks fitted exclusively for the accommod 
more than one tier of beams are fitted. 
Beams at the ends of decks 
ends of the vessel. 
** Where the height between decks exceeds 8 feet 6 inches the size of beams is to be increased. 
(@) Single angles fitted to hatch end beams are to be equivalent to the double angles required by the Rules. 


BEAM -— - - 
sacrosures| cor neame at ends re Footnote, Table 19,) | Pee Knees ; ‘ a). a vite iia 
wise one ee eins be | See See. 29.| With one row of | With two rows of |With three rows of | gy seo.99,) iat Retain Papers 
Ah ete of Pillars. Par. 10. Pillars, Viens | Pillars. Par. 10. Par. 10. 
eg ne PES rn re - e  es  e e 
i 80 i. i ; a z 
20, 22) a | ; 
22 aon | 43x3 x-3043x3 x304 x3 x-3011x-30 Le 
aL, 26) 7X30 OX"BOD) xB} x17 x BME x3 x B44 x8 x BAL x3 x 3411-30 7 x-B43 x3 x 2021 x40 
26 ,, 28 7x34 6 x 3463 x 35 x “4418 x % Do xX3 x°3444x3 x':344 x3 x-34/12x-30} 7 3 x3 x‘34/22 x44 
28, 30] 7x40, 7x30, “6x26 19x -4053x3 x 345 x38 x B44}x3 x-3412x 30 8 x-40B}x3 x-3423x-44 
30, 33, 8x40 7x34 6x30 20x-406}x3 x-405}x3 x344)x3 x B413x 30 8 4x3 x-3424x-44 
32 , 341 8 x44 7x40 6x34 21x 4454 x3) x 4454x3 x 405 x3 x 3414x301 9 x44 xd x 34105 x 50 
BA a 9x44) 8x40) 7x30 22x44) 6X'30 Ex 3)x-44bkx3 x 3415 x30] 91x -444 x4 x 40126 x-5C 
36, 3810x441 8x44) 7x34 BX 6x34 | 6x26 54x38 x-4016x 3410 x-504 x4 x-44197 x BC 
38 ,, 40!10x-50 9x-40) 7-40 (24x 7x34 6x34. BE XBEX 4418x340 x 5414 x4 x 4428-54 
40 ,, 42)10x-54 9x44) 8x40 25x54) 7x40 | 7x30 | 6x26 |19x-40H1 x-5dl4 x4 x 44129 x °54 
12, 4441 x “5410 x 44 8x44 26x54) 8x -40 7x ‘34 6x°30 20x 40114 x:545 x4 x-4480x°54 
4, 46 10x50, 9x40 [27x 5 - 7x40 6x34 21x 40/12 x-5415 x4 x-44/381 x “54 
16, 48, 10x ‘D4 9x44 28x 5 - 8x:40 7x30 (22x -4412 x-605 x4 x-4432x 60 
48 ,, 50 11x50 9x50 29x “5 8x44 | 7x34 (23x x 606 x4 x 50/33 x 60 
BO , 5 11x54) 10-44 30x: 9x40 | 7x40 24x50|13 x 6016 x4 x -B0B4 x “6 
52, 5 12x50 10x50 B1x5 9x44 8x40 25x-54{13 x -6064x4 x 50/35 x -6C 
b4 , 56 12x54 10x54 Bax 5 9 x °50 8x44 26x 54113 x 60162 x 43 x 50/36 x 60 
56 ,, 58 ie 11x ‘50 33x°5 9x40 27x-5413 x 60163 x 44 x 54187 x ‘60 
58 ,, 60) s 11x54 |34y 54] 9x44 28x-54I14 x -6016} x 44 x 54/38 x -60 
60 ,, 62 : 12x50 (35x °5 9x50 29x -54l14 x 6016} x 43 x 5489 x 60 
62, 64 | 12x54 B6x “5 : 10x-44 30x ‘b4}14 x “64/63 x 43 x ‘60/40 x “64 
4, 66 12x60 37x: 10x50 381x545 x 64163 x 43 x 60142 x “64 


ation of passengers and of all tiers in peaks may be of the size given for upper deck beams where 


below the upper deck, less than two-fifths the length of the midship beam, may be of the size given for upper deck beams at the 


Lioyp’s Reaister or Surppinc, Lonpoy.—11th May, 1911. 


The beam plates and angle bars are to be of the sizes given 
Semi-box beams may be adopted in lieu thereof, formed of bulb plate 
ecutive frames with a covering plate of the thickness of the angles. 

gles on their upper and lower edges, unless cross tie plating is fitted on them, in which 
Se 


See Footnotes on Table 18. 
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TABLE 18. 


EQUIVALENT BEAMS fitted TO ALTERNATE FRAMES. 


BEAMS OF BULB PLATE, AS 


EQUIVALENT BULB TEE OR BULB 


EQUIVALENT BULB PLATE AND DOUBLE ANGLES, BULB TEE, CHANNEL OR BULB 


EQUIVALENT BEAMS 
fitted TO EVERY FRAME. 


BEAMS OF BULB 
ANGLE, AS PER 
TABLE 11. 


: 


Bulb Angles. 


ae 


| EQUIV: ALENT | ‘CHANNEL 


BEAMS FITTED TO EVERY 
FRAME WITH ASTEEL OR 
IRON DECK. 


J 


Channel Beams. 


ins. ins. ins. | ins. ins. ins. ins. 
8 x3 x42)7 x3 x3 x38 
8 x3 x46 7 x3 x3 x-40 
84x3 x46] 71x38 x3 x-40 
81 efi x 48) 74x34 x 34 x 42 
9 x3ix ‘48 oa x 34x31 x ‘42 
9 x3ix-50| 8 x84x31x-44 
91x 31x -50| 84x3hx3) x44 
94x 31x 54 (8}x 35x 3h x “48 
10 x3}x ‘54 9 x3hx3hx 48 
10 x3}x‘58| 9 x3}x3}x ‘50 
10} x 3} x 5% 5810 x34x3}x ‘50 
103} x34 .x 62105 x 3} x 85 x x 62 


11 %3}x 62 


11 x3bx3}x ‘52 


hae Spee bot. gaarcin Mog ruor Sieee ae Te ANGLE BEAMS WHERE A STEEL OR IRON DECK IS FITTED. 
as ee Sie. 
| 
Bulb Plate.| | Double Angles. | Bato Tee Beams. “sg BUND Anates.© [Bulb Plate.| "Double Angtes. r Bulb Tee Beams. | Channel Beams. | __Bulb Angles. 
8. ns.) ins. ns. ns. || ins. ins. ns. | ins. ns ns. |ins. ns. ins ns ns. | ins. ins. ins. | ins. ins. ins. ins. | ins. ins, ins. 
6 x 26.23 x 24 x 24) | 64x38 x40 
6 x ‘3023 x 2} x ‘24| VR: ee F | a aa Ri a oi et iP Shs gi a as ~ 16 x38 x40 
6 x "34123 x 23 x °30| | 7 x8 x44 6x: 2622x25x 240 Er) 
7x ‘303 x2$x'30} | 73X38 x46) 6x ‘8021 x 21 x 24 a es e ‘7 x38 x42 
7x ‘343 x 23x30) 7x5 x'34 74x38 x50 5x BDL x2: 1x -30 i : : LX one 
7x 403 x3 x°30) 7x5 x40 84x3 x50! 7x°303 x 21x 30 : kl. eB eB ede 
8x ‘403 x3 x30) 8x54x-40 9 x3hx 50) 7x °343 x 24 x 30, 7x5 x34) 7 x3 x3 x40) 8 x3 x46 
8x ‘443 x3 x34! 8x51x 44 7x 403 x3 x30 7x5 x-40| 74x38 x3 x-40| 83x3 x46 
9x 4033 x3 x34] 9x53 x40 8x ‘3638 x3 x‘B0) 8x54x-36) 7Lx3 x8 x-42| 84x3 x48 
9x ‘4435 x3 x34] 9x54x 44) 8x ‘403 x3 x30) 8x5} x-40| 74x 81x31 x 44) 84x33 x 50 
9x 503} x 3Ex 34) 9xX5Ex50S*~*«~SC«C AB XB CX “BA 8X51 -4d) B XBEXBLXx 44] 9 x31 x50 
10 x 443} x3} x 34/10x6 x44 9x A03EXB x34 9x5, x40 By x3) X34 x46 OF x35 x52 
1U x ‘50/35 x 8b x 84/10 x6 x “50! : 9x 44183 x3 x34 9x54 x 44] 8) x 3} x32 x 50) 93 x3} x “56 
10 x 54/3} x 34 x 40/10 x6 x ‘54 9x 50184 x 81 x 34} 9x53 x50) 9 x31x31x-48 10 ~ 10 x34x 56 
11 x 50/35 x 33 x ‘40/11 x 6} x 50 (10x 44133 x 32 x 34106 x 44/10 x 34x35 x 48/104 x3] x 56 
11 x 54/31 x 31 x ‘40/11 x 61 x 54) 10 x ‘501383 x33 x°3410x6 x-50)10} x 31x 34x -4811 x31x ‘56 
12x “5034 x 83 x “44/12 x 64 x BO 10x 5431 x 31x -4010x6 x “A xBLXx BEX SQ1L x3} x 62 
12 x 54/31 x 81 x “44/12 x 61 x “54 11 x 5031 x 84 x 4011 x 63 x 50114 x 31 x 3h x ‘2/114 x 33 x 62 
12 x “60)33 x 81 x -44] [12 x 63 x “60 is mB; x 3h x 401L xx S42 x4 x4 x-52{12 x4 x62 


Where one row of pillars is fitted, the beams at the ends of a vessel which 


do not exceed in length two-thirds that of the beam amidships, may be 


of the size required by the columns numbered 2 in Tables 11 and 12; and 
beams at ends which do not exceed half the length of the beam amidships 


may be of the size required by columns 8 in Tables 11 and 12. 


Where two vows of pillars are fitted amidships, the athwartship distance between 


the rows is to be about one-third the breadth of the vessel amidships; and 
the beams at the ends which do not exceed two-thirds the length of the beam 


amidships, may be supported by one row of pillars, and be of the size 


required by columns 2, and where the lengths of the beams at the ends do 
not exceed half the midship beam length the size may be as required by 


columns 3, if supported by one row of pillars. 


Where three rows of pillars are fitted amidships, the athwartship distances 
between the rows of pillars is to be about one-fourth the breadth of the 
vessel amidships, and the beams throughout are to be of the size required 
for beams amidships by columns 3; but where the lengths of the beams 
do not exceed three-fourths the length of the beam amidships, two rows of 
pillars may be fitted ; and where the beams at the ends do not exceed half 


the midship beam length, one row of pillars may be fitted. 


Loyp’s ReGisTerR or Surpprne, Lonpon.—J1th May, 1911, 
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Diameters of SOLID PILLARS of IRON or STEEL fitted TWO FRAME TABLE 14. 
SPACES APART. (See Continuation.) 


PILLARS TO BEAMS OF SECOND DECK. 


PILLARS TO BEAMS OF UPPER DECK. 


Three rows of Pillars. 


Three rows of Pillars. One row of Pillars. |r rows of Pillars. 


One row of Pillars. 


LENGTH Two rows of Pillars. 
a LENGTHS OF BEAMS AMIDSHIPS IN FEET. LENGTHS OF BEAMS AMIDSHIPS IN FEET. 
PILLAR. 
. 1519232731 3539 44.47 515559 5559636771 7579 327313539 44751 55 59 55 59,6367 71/7 5 
Feet 
Ties aeroaline ins. Ceeroe Se cal oc oi = ins. ice ins. ins. ins. ins. ins.j ins. == ins.| ins.|] ins.| ins. ins.) ins. ins. ins.| ins. 
6G mi 8 (19128239198 2ipi21713 3uf27243 31313¢3HP%3 3134 3e)3) 3} 38 3) 39)31 3333 34 33 35 4 
— = ee eae | [nl a ie | | 
we 239394919293 91 92213 313))223 3431 383)39)8 3)313) 391333939 37]33 
10 , 1138374 4 41414) 
tata 
14 ” 
Lit: 4:5 
Lie 2 
aes 
a 
24 , 
> 
a 
8 | | 
| | | | | | 
Mee, ot 4 Bi haces toa As ie iy | 
30 , 5 51545454 | | | 
eee Bh Uh Hee we 
PILLARS TO AWNING, SHELTER, BRIDGE, FORECASTLE, AND POOP 
DECK BEAMS. 
6, galor alas 213 |2g23127)3 Bu8H38 


EQUIVALENT PILLARS OF IRON OR STEEL. 


Solid Pillars, as per, ee | inches. | = inches. | inches. inches, inca 4 | 8 inches, | inches. | inches. or re | inches, 
[able 14. Diameter. | 2k | * 1 nf 23 21 95 93 _ i = 
Equivalent Hollow | | paar ae | Ls 

Pillars. Diameter] 23 X y% 23 X PelB X wlB. X sHyIBEX gS IBh x 425132 X 554 x yul4d x yuptd Xx Te 44 X70 xX ae Xi 
and Thickness.* | | | 


} 


Solid Pillars, as per) inches. inches. | inches. inches. inches. inches. | inches, | inches. | inches. inches. | inches. inches. inches, inches. 
Cable 14. Diameter.| 3} 3g. 4 4} 45 4} 5 aI 5} ; oS M Df = Mi ee 6 : x | 63 
Equivalent Hollow | | | 

» g 5 | 
Pillars. Diameter|>$ x 48,16 x 38516 x 7°/63 x ,9/63 x 39/63 x 4% PX tal X F878 x T8728 x 42/83 x 4 83 X BEX 139 X13 


and Thickness. * 


The hollow pillars required by the above Table are to have solid welded heads and | heels. 


$$$ 


Diameters of SOLID PILLARS of 


SPACES APART. 


IRON or STEEL fitted TWO FRAME 


TABLE 14. 


(Concluded. ) 


PILLARS TO BEAMS OF THIRD DECK. 


PILLARS TO BEAMS OF FOURTH DECK, 


PILLARS TO 
BEAMS OF 
FIFTH DECK. 


LENGTH eae | Two rows of Pillars. | Three rows of Pillars. batt ako of | Three rows of Pillars. bray hebad o 
OF : are ra 
LENGTHS OF 
PILLAR. LENGTHS OF BEAMS AMIDSHIPS IN FEET. LENGTHS OF BEAMS AMIDSHIPS IN FEET, BEAMS AMID- 
SHIPS IN FEET. 
: | | = t - Sy en 0 pi ee es eT ] Fai 
35 39/44 47 51155591155 59 63 | 67) 71) 75 | 79151 | 55 | 59 55 59 63 | 67 | 71 | 75 717579 
Feet. | | | | | 
ln tence ins. | ins. ins. | ins. ins. | ins, , ins, ins. | ins ins | ins, ins, ins. ins. ins. | ins. | ins. ins, | ins. ins. | ins. | ins. ins. | ins.! ins.) ins.| ins, 
. ’ 9-« O7 o5 O« € 93) ie. ¢ : ¢ « 
6 mw 8 133/37] 3g /3$/3¢/4 [42] 32/3¢)4 [4 |42/43| 49 4} 4 4 42/45/43 43 43 435 54 
la lasla Ia | 33 mm alata 
8 , 10|4 4 133.4 |4 |42/43 1382/4 | 43/43) 41) 42/5 $48] 42| 4} 43/43/49 /5 5 515 
| | | | | | cee 
| a a Eppa ae a ot oe WA Pe 
10 ,, 1243/44] 4 |43/ 44/42/49 ]4 [43/43/43 /42/5 | 53 25 lay b 4g 5 554 515153 
= | de | | ere a Se eee (aS He HERP AI ngs Sah ae ee Fee 
| esas ie] | leas 
12 , 14 4341 4} 4) 43/5 41/41) 43/5 ig +/OS15 | 5 | 55] 43 a | 54) 52) 53 5315316 
| | | | pies | ed Gh el | fergi 
| | | | | | 
14, 16 4} 4243 5 |54| 4) 42 5 5} 54/5} 53/5} 52 5415 52 5} 5} 5} 53 536 64 
| | | | 
| | ne 2 ich | a PS ee ee eee ee Bor re 
| | | | 
Lo... 18 43) 48) 5 (OF 53 425 Df 5} OD} 216 54 | 53 oF 1/5) | 53 | 5216 6 6163 
| | | | | | ns aes, Be 
cow | ole ia | | DRA eee 8 pect be 
i, 20 | 15 | 54/53| 53 5} | 54/54 | 53 | 53 6h 52/6 152/52 /52/6 |6 | 64 6161638 
Z | | | | | | Leet ates 
20 , 22 ‘Sy 5h 5/6 15} 5} 5; 6 6 6t GIG 6 6; ]5z'6 6 6} 6E 63 161637 
4 | | | | | 
= | —; | | — -_-_ —_|_—— 
22 ,, 24] 5} 6 6153 53 6 6} 6} 6) 6% | | 
| | oo |__| —_. 
; | ies | (Saas |Sceieck cues] ae anal 
bY ae ne | | |6 \64/63]6 6 | 62/63 6p 3/7 | 
| | | | es, et SS Sn eS eee ee Ce ae 
| 
26 ,, 28 | 6} | 6} | 63 | 62 | 62 | 71 | 
sag eee a a See CE A Ist i a Meh oe a ob Oe 
2, 30 ie 
eee | | pee et Lapin: Sess Ws ML MES ee Eb teed ed le ei ee 
| fru 
30 ,, 32 | | | | | 


Pillars under widely spaced hold beams may be of the size required for pillars of the same length under the deck next above. 


If the second deck is intended exclusively for the accommodation of passengers, the pillars between this deck and the floors may be a quarter of an inch less in 
diameter than is required by the Table, and where the third deck is also intended for passengers exclusively, the pillars between this deck and the floors may be half 


an inch less in diameter than required by the Table. 


# Pillars made of approved weldless rolled or drawn steel 
tubes will be admitted of the diameter required by the Table 
for Hollow Pillars provided the thicknesses be as given upon 
this Table and that the steel of which the pillars are made 
has a tensile strength of not less than 35 tons per square inch 
with an elongation of not less than 10 per cent. in a length of 
8 inches. 


Luoyp’s REGISTER OF Suipprne, Lonpon.—J1th December, 1918. 


Thickness required 


by Table.* 


Equivalent thickness 


of approved weld- 
less drawn steel 
hollow pillars. 
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WIDELY SPACED STEEL PILLARS. table 15. 


(For above 10 feet, see continuation.) 


LENGTH AND FORM OF PILLAR. 


Above 6 feet and not exceeding 8 feet. 


Above 8 feet and not exceeding 10 feet. 


x 60 11}. x 3}x 3} x ‘50 13x 60.7 x7 x64] 18 


‘60 113 x 84 x 34x ‘50|13x 607 x7 x°64 
x 64.12 x3)x3}x°5013x°70 7 x7 x-‘70118 


5 
64.12 x3}x3}x-5013x°707 x7 x°70 

‘70.12 x34x33x°50/138x ‘747 x7 x74 
x ‘74 Cm fe SG 


NUMBERS. Boe oS , ta = = 4 Loe 
SxBxH TUBULAR. | vin tute | FOUR ANGLES. | TUBULAR. | Pee A FOUR ANGLES. 
100 | | prea 
O TAP We Cis oat ORs (meee: Oey nie ee 
—— Channels. Plates. (outside pean Pintes. ; 
ors exxthing | inches. inches. | imehes. | inches. inches. | inches. inches. | inches. 
11 m~ 13] 6 x40 6 x3 x3 x°388 6 x‘40' 6 x8 x8 x4 | 
13, 16 | 64x-40 6 x3 x8 x-40 4x40 6 x3}x3}x-40 
16, 19 | 7 x-40 6 x3ix31x-40 7 x40 7 x8ix3)x-40 
19, 22 | 74x-40 7 x 34x 35 x 40 74x40 7 x34x3)x ‘48 4 x4 x4 
. 8 x40 7 x3ix31x-40 8 x40 7Ex34x3)x 48 ‘4 x4 x4 
25 , 29] 8 x-44) 71x31x31x-40 4 x4 x40) 8 x44 73x31x34x 50 4 x4 x44 
29, 38319 x-44 71x31x31x 52 44 x4hx-40] 9 x44. 8 x4 x4 x46 [4b x4) x 4 
33, 87 [10 x44 8 x4 x4 x46 5 x5 x44. 8 x4 x4 x54 5 x5 x°40 
er eis x50 8 x4 x4 x56 5 xB x: x50 8 x4 x4 x62 REL. 
2, 47/11 x50 8 x4 x4 x64 Biase fre seb x 50 9 x4 x4 x62 15 x5 x50 
x50 9 x4 x4 x62 5 x5 x50 9 x4 x4 x66 5 x5 x‘b4 
x'54 9 x4 x4 x66) (5 x5 x54) 85x 3}x 34 x 46 10x40 x5 x60 
x54 91x 31x 34x48 10x 4216 x6 x54 95x35x 35x 48) 11x 42.6 x6 x50 
x 6010 x8}x3}x-48 11x 426 x6 x 413 x60 10 x 35x 3}x 48 11x42 6 x6 x54 
x60 11 x3}x3}x48 11x 466 x6 x-6014 x60 11 x 31x 31x48) 11x-466 x6 x60 
x60 11 x34x3hx-4812x-506 x6 x64) 15 x60 11 x3} x 35 x 4812x506 x6 x64 
x 60,11 x3}x3}x 50 12x56 6 x6 x:70116 x-60 11 x31x31x 50 12x56 6 x6 x70 
x60 11 x3}x33x-50 12x-607 x7 x-60}17 x60 11 x34x3hx50 12x00 7 x7 x60 
x 
x 
x 


126 , 134 [18 x-74 . | 


1. ¥§ is the fore and aft distance in feet from centre of span to centre of span. 


B is one-third the breadth of vessel in 


feet at the deck at the head of the pillars, where two rows of pillars are fitted, and one-fourth the 
breadth where three rows are fitted. : 


H is the sum of the heights of the several 'tween decks in feet from top of beam to top of beam above the pillars with an addition of 5 feet for 
the upper, awning or shelter deck, bridge, poop or forecastle deck. 
In the case of a deck fitted exclusively for the accommodation of passengers, the height of ‘tween decks may be taken as being 5 feet. 
2. For methods of obtaining the numbers regulating the size of the pillars, see Sketches on pages 142 and 143, 


3. The rivets in the angles or channels forming pillars are to be s 


paced not more than 7 diameters apart centre to centre, and when the flanges 
are 5 inches in width or above, zigzag riveting is to be adopted. 


4, The rivets in the seams of built tubular pillars are to be spaced not more than 5 diameters apart. 


5, Pillars of other form will be admitted provided they are of equivalent strength to those given in the Table. 
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WIDELY SPACED STEEL PILLARS. taBLe 15. 


(For above 14 feet, see continuation.) 


LENGTH AND FORM OF PILLAR. 


Above 10 feet and not exceeding 12 feet. 


Above 12 feet and not exceeding 14 feet. 


NUMBERS.* 


SxBxH TUBULAR. pate ert AND | FOUR ANGLES. | TUBULAR. mee Fg Co Rees FOUR ANGLES. 
100 

©, eee ee es ae a Soe. 
toon Channels. Plates. rrecntydy Channels. Plates. 

tare axentig inches. inches. | inches. | inches. inches. inches. | inches. inches. 

11 ~ 13 | 6}x°40) 6 x3$x3}%x°40) 7 x‘40| 71 x33x 33 x°42) 

ae 7 x40 7 x34x3}x ‘40 4x40! 73x 82x31 x46 

16.5 1x40 7 x3hx3}x-48 | 8 x40 74x8}x3}x-48 

19 , 22 | 8 x40 7$x34x3}x-48 4 x4 x44) 84x -40) 8 x4 x4 x46 

22 | 81x40 8 x4 x4 x46 ‘44x4)x-40] 84x-44. 8 x4 x4 x54 

25, 83x44 8 x4 x4 x46 “4b x4y x44 8 x4 x4 x62 

29 8 x4 x4 x dd 5 x5 9 x4 x4 x62 

33 8 x4 x4 x62 5x5 50, 9 x4 x4 x66 

37 9 x4 x4 x62) \5 x5 x50, 83x3hx3}x-44 9x40 

42 9 x4 x4 x66 5B xd xd4/12 x50 84x34x34x 46 10x40 


| 


8) x34 x3}x 46 10x-405 x5 x-6012 x54 93 x3}x3} x -48 10x42 
94 x3Lx34x-48 10x-426 x6 x:50/13 x°5410 x8Lx3}x-48 11x42 
410° x3}x3}x-48 11x-426 x6 x‘5413 x-60 11 x3}x3}x 48 11x46 
a Gds 60 11 x3}x3}x 4811x466 x6 x-60/14 x-60 11 x3}x3}x 48) 12x50 
71 4 -X°60 11 x3}x3}x-48 12x 506 x6 x-6415 x60 11 x3}x3}x ‘50 12x 56 
78 60 11-x3}x35x 50 12x56 6 x6 x-716 x-60 11 x3}xB}x 50 12x60 
UL x3} 3) x 50 12x60 7 x7 x-6017 x-60 11} x3} x3}x ‘50 13x ‘60 
11} x3} x3}x 50 13x60 7 x7 x-64/18 x-6012 x3}x3}x ‘50 13x-70 
(12 x84x34x ‘5013x707 x7 x x 64,12 x34x3}x ‘50 13x °74 
8 x8 x6 x °70 | 


CO) COIN NIE NN] NN] O] Od] Od} Od] Od} Ot] Or] Ot} Or] Or 


| 
pe BI SPA EEE DP 

118 8 x8 | | 

126 ‘74 8 x8 x7 | 


6. Arrangements are to be made at the various decks in order to secure an efficient distribution of the support afforded by the pillars. Arrangements are also 
to be made at the heels of the pillars to secure an effective distribution of the load carried over the adjacent structure. As far as possible the pillars are to be 
stepped on the tank top at the intersection of a floor and of an intercostal; where this cannot be done partial floors and intercostals are to be fitted. No man- 
holes are to be cut in the floors and intercostals in way of the heels of the pillars. 


7. For some methods of attaching the pillars at heads and heels, sce Sketches on pages 140 and 141. 


8. When widely spaced pillars are fitted in accordance with the requirements of the above Table, they are to be of steel having a tensile strength of from 28 to 
32 tons per square inch (as per Section 3). If steel of from 22 to 27 tons per square inch tensile strength be used for widely spaced hollow round pillars, the plates 
from which the pillars are to be made must be increased in thickness as follows :— 


= oe 9 zs 9 29 | in. in. in, | in. | in. | in, in. in, 
Thickness required by above Table for steel of from 28 to 32 tons | 40 “44 50 “54 60 “64 70 74 
per sq. inch tensile strength. | | 
i j ess 99 | | | { | 
Equivalent thickness when steel of from 22 to 27 tons per sq. “48 52 60 | 64 | 72 | 76 | 82 “88 


inch tensile strength is used for hollow pillars. | | 
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WIDELY SPACED STEEL PILLARS. TABLE 15. 


(For above 18 feet, see continuation.) 


LENGTH AND FORM OF PILLAR. 


Above 14 feet and not exceeding 16 feet. Above 16 feet and not exceeding 18 feet. 
NUMBERS. a —— =. eds , : 


TUBULAR. | eee TLOn PLATE. AND | FOUR ANGLES. | TUBULAR. | Bichahe bya ya meg AND | FOUR ANGLES. 
(9, Bo | Ft LO. a + 
outside chssiiite. ar ee ee ee aera 
inches. : inches. inches. inches. inches. | inches, inches. inches. 
7 x‘40| 74x33x33 x °48 4 x4 x44 74x40) 8 x4 x4 x46 4+x4ix ‘4 
74x °40| 71 x31}x 31 x -48) 8 x40 8 x4 x4 x54 4} x41 x 44 
8 x-40| 8 x4 x4 x46 83x40; 8 x4 x4 x62 15 x5 
4x-40| 8 x4 x4 x54 x40) 9 x4 x4 x62 (5 x5 

8 x4 x4 x62 5 x5 x44, 9 x4 x4 x66) (Oo X95 


9 x4 x4: x62 Cot Sep 
10 x44 9 x4 x4 x66 5 x5 
8} x 33 x34 x46) 9x 4015 x5 
50 9 x3$x3}x-48110x-405 x5 120 
47: 112 x-5010 x3$x32x-48 110x426 x6 
10} x 34x 34x '48 11x -426 x6 x: 
411 x3}x3} x ‘4811x466 x6 x 
‘1 x3hx 33x 4812x506 x6 x°6 
{ x60 11 x34x31x-50 12x ‘566 x6 x 
60/11 x33x31x ‘5012x607 x7 x: 
7 
7 
7 


x44) 81x34 x8)x-44 9x-405 x5 
x ‘50, 84x 33x3hx-46 9x-405 x5 x: 
‘50, 9 x34x381x-48 10x-405 x5 x 
‘50, 93x 34 x 33 x 48) 10 x 42/6 


Bb xh xo 
6 x6 
‘54110 x 34x 34x -48\ 11x -42/6 x6 
6 
6 


‘4/11 x3}x31x-48)11x-46/6 x6 


x 
x 
x 
‘4/11 X34x3}x 48 12x ‘506 x6 x 
‘60 11 x34x3}x 5012x566 x6 x: 
x 

x 

x 

x 


‘60 11 x33x3}x-50 12x 607 x7 
‘60) 113 x 33 x 33. x 50) 13x °60|7 x7 
60/12 x33}x33x:50/13x°70|7 x7 
60.12 x32x3hx-50 13x °747 x7 


11} x 383. x 33x ‘00/13 x ‘607 x7 
12 x3}x3}x°‘5013x°70.7 x7 


12 x3}x3}x°5013x-747 x7 x “64 | 7 x7 
e 7 x7 TO . | 7 x7 
ie 8 x8 x ‘74 8 x8 

ro vale ys | 


126 


1. # & is the fore and aft distance in feet from centre of span to centre of span, 


B is one-third the breadth of vessel in feet at the deck at the head of the pillars, where two rows of pillars are fitted, and one-fourth the breadth 
where three rows are fitted. 


H is the sum of the heights of the several ‘tween decks in feet from top of beam to top of beam above the pillars with an addition of 5 feet for 
, the upper, awning or shelter deck, bridge, poop or forecastle deck. 


In the case of a deck fitted exclusively for the accommodation of passengers, the height of ‘tween decks may be taken as being 5 feet. 
2. For methods of obtaining the numbers reguiating the size of the pillars, see Sketches on pages 142 and 143, 


8. The rivets in the angles or channels forming pillars are to be spaced not more than 7 diameters apart centre to centre, and when the flanges are 
5 inches in width or above, zigzag riveting is to be adopted. 


4. The rivets in the seams of built tubular pillars are to be spaced not more than 5 diameters apart. 


5. Pillars of other forma will be admitted provided they are of equivalent strength to those given in the Table. 
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WIDELY SPACED STEEL PILLARS. 


LENGTH AND FORM OF PILLAR. 


TABLE Lp. 


(For above 22 feet, see continuation. ) 


Above 18 feet and not exceeding 20 feet. 


NUMBERS.* 
§xBxH TUBULAR. | 
100 O | 
Lae 
ioe exeching | inches. 
11 m= 13] 8 x-40 
eae t 16 | 84x -40 
1, 19]9 x-40 
9. OF 19 x44 
92. 25 110 x40 
2 , 29 |10 x-44 
29, 33 110 x-50 
33, 87 {11 x-50 
37, 42 |12 x-50 
42, 47 |12 x°54 
47, 52 |13 x-b4 
52 , 58 113 x-60 
58, 64 [14 x-60 
64, 71 [15 x-60 
71, 78 {16 x-60 
78, 86 {17 x-60 
86, «94: [18 x-60 
94 =~, «+102 [18 x-64 
102, 110 {18 x-70 
110 , 118 {18 x-74 
118"..0 10 
126 134 


Above 20 feet and not exceeding 22 feet. 


Lin SEER FOUR ANGLES. | TUBULAR. EN See FOUR ANGLES. 
am + | O Ir = 
— AF tia: oxtsiae Ghaninete Piates. 
ohee: inches. inches, inches. inches. inches, inches. 

8 x4 x4 x54 43 x44x 40) 84x-40| 8 x4 x4 x62 44x43 x ‘44 
8 x4 x4 x62 x4b x4 9 x4 x4 x62 5 x5 x40 
9 x4 x4 x62 5 9 x4 x4 x66 5 x5 x44 
9 x4 x4 x‘66 5 83 x 33x33 x 44) 9x-4015 x5 x50 
| 84x 8hxBLx'44) 9x 4015 83x 34x 3}x 4610x4015 x5 x54 
84x 84x31 x46 10x 40 5 49 x8}x3ix-4610x-4015 x5 x°54 
9 x3}x3} x ‘46/10 x -40)5 9 x3}x34~x°46)10x:4015:x5 x60 
93 x 33 x 34 x 48) 10 x 42) 6 93 x 34 x 33 x 48) 10 x 42/6 x6 x50 
10 x34x 34x48) 11 x -42) 6 10 x34x34x-48 11x 42/6 x6 x-bd 
11 x3}x3}x 48) 11x -46)6 11 x3}x3}x-48)11x-4616 x6 x-60 
11 x3ix3}x 48) 12 x ‘50| 6 54,11 x34x3}x-48 12x ‘5016 x6 x-64 
11 x3}x3}x 50) 12x °56| 6 11 x3}x31x-50/12x'566 x6 x-70 
11 x3hx 33x -50| 12 x -60!7 11 x3}x34x-50)12x-60'7 x7 x60 
113 x 3} x 33 x ‘50| 13 x -60) 7 11} x 33 x 33 x ‘50/13 x ‘6017 x7 x64 
12 x34x32~x 50113 x-°70)7 12. x34.x 34x °50)13x°7017 x7 x70 
12 x3}x3}x°50) 13x -74| 7 12 x34x31x°50/13x:74|7 x7 x74 
12 x4 x4 x-60/13x-74'7 12 x4 x4 x-6013x-74)7 x7 x-80 
12 x4 x4 x°70)13x°74)7 12 x4 x4 x°70)13x‘74/7 x7 x84 
12 x4 x4 x'72)14x ‘80/8 12 x4 x4 x‘72|14x°80/'8 x8 x-°80 
8 tai 8 x8 x°84 


6. Arrangements are to be made at the various decks in order to secure an efficient distribution of the support afforded by the pillars. Arrangements are also 


to be made at the heels of the pillars to secure an effective distribution of the load carried over the adjacent structure. As far as possible the pillars are to be 
stepped on the tank top at the intersection of a floor and of an intercostal ; where this cannot be done partial floors and intercostals are to be fitted. No man- 
holes are to be cut in the floors and intercostals in way of the heels of the pillars. 


7. For some methods of attaching the pillars at heads and heels, see Sketches on pages 140 and 141. 


8. When widely spaced pillars are fitted in accordance with the requirements of the above Table, they are to be of steel having a tensile strength of from 28 to 


32 tons per square inch (as per Section 3). If steel of from 22 to 27 tons per square inch tensile strength be used for widely spaced hollow round pillars, the plates 
from which the pillars are to be made must be increased in thickness as follows :— 


: 5 ired by 8 ‘oe 2 9 ) in. in. in. | in. in. in. in. in. 
Thickness required by above Table for steel of from 28 to 32 tons | 40 ai 50 | 54 60 64 | 70 74 
per sq. inch tensile strength. | 

hickness wh. 2 , | | 
Equivalent thickness when steel of from 22 to 27 tons per sq. 48 52 | 60 | 64 | 72, | 76 | 82 | 88 


inch tensile strength is used for hollow pillars. 
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WIDELY SPACED STEEL PILLARS. TABLE 15. 


(For above 26 feet, see continuation. ) 


LENGTH AND FORM OF PILLAR. 


Above 24 feet and not exceeding 26 feet. 


Above 22 feet and not exceeding 24 feet. 


NUMBERS.* = —— E 
SxBxH TUBULAR. | _ sas eth al AND | FOUR ANGLES.| TUBULAR. | Seats eee AND FOUR ANGLES 
| Or 3 + 
es eras re oun | aan = = “Patan | 
oe pa ting . inches, A iiiohed. acs inohed: | inches. 7 inohea, F —— tnohes: < i inches <n inches. aT 
11 m 13 9x40 9 x4 x4 x62) (9x5x 44 9x44 9 x4 x4 x66 5x5 x °bO 
rap > 9G 9x44) 9 x4 x4 x66 5x5x-44/10x 40 84x 33x34x-44.9 x40 5x5x 50 
16 ame 10x40, 83x34x3}x-44) 9x-405x5x-50)10x 44 9 x34x3Lx-46 10x ‘40 5x5x°5 
19 wo, ee 10x ‘40 84x31x31x-44 10x40 5x5x ‘5010x449 x31}x31x-46 10x -40 5x5 x ‘D4 


22, 25 110x-44 83x3}x3}x-46 10x40 5x5x 54 10x50 9 x34x3Lx-46 10x40 5x5 x60 
25 , 29 |10x°50] 9 x3}x3}x 46 10 x 40.5 x5 x °60) 10 x 50 94 x85 x 3} x 48 10x 42 6x 6x50 
TH Tate aes 2 11x °‘50) 93x33x 3} x -48) 10 x 42) 6 x 6 x 50} 11 x -50 10 x 33X32 X48 11 x 42 6x6 x 54 
33° C«, "ae 12 x ‘50 103 x 33 x 33 x 48) 11 x 42) 6 x 6 x 54) 12 x 50 11 x 34x 34x °48 11x -46 6x6x ‘6 
et 8 12x54 11 x3}x34x-48 11 x46 6x 6x 6012x564 11 x 34x 84x 48 11x50 6x 6x6 
iawn aay: | 6 13x ‘54,11 x3}x3hx 48 12x ‘50 6x6 x64 13 x 54 ll x3}x 34x48 12x °50/ 6x6 x ‘64 
47, 52 [18x60 11_ x3}x3}x 50 12x 56 6x 6x 7013x6011 x3}x3}x 50 12x56 6x 6x 7 
Se OS 14x60, 11. x3}x3}x ‘50 12x60 7x7 x60 14x 60 11 x 34x 3x °50 12x 60 7x7x‘6 
58 , 64 15 x -60| 113 x 3} x 3}. x50) 18 x 60/7 x7 x °6 15x °60 114 x 3} x 3} x ‘50 13x “60 7x7x°6 
yee i 16 x 60 12° x3}. x 3} x ‘50/13 x70 7x7 x ‘70 16 x “60 12 x3}x3}x-50 13x70 7X7x-70 
ios 78 17x60 12 x 34x 34x50 13x-74 7x7x 74] 17 x 60 12 x 34 x 34 x 50,13 x 74. 7x7 x74 
78 = 5-86 18x60 12 x4 x4 x60 13x-74 7x7x 8018x6012 x4 x4 x 60 13x°74 7x7x°8 

86, 94 |18x-6412 x4 x4 x-7013x-74)7x7x 84] 18x64 12 x4 x4 x-7013x-747x7x 8 
94, 102 {18-7012 x4 x4 x-72 14x80 8x8x 80 18x-70 12 x4 x4 x-72 14x80 8x8x 8 


102, 110 . 18 x-74' | 

110° “118 a! | | = 
118-- 128 oe | = oak | | 

196-., -184 | 


1, * § is the fore and aft distance in feet from centre of span to centre of span. 


B is one-third the breadth of vessel in feet at the deck at the head of the pillars, where two rows of pillars are fitted, and one-fourth the breadth 
where three rows are fitted. 


H is the sum of the heights of the several ’tween decks in feet from top of beam to top of beam above the pillars with an addition of 5 feet for 
the upper, awning or shelter deck, bridge, poop or forecastle deck. 


In the case of a deck fitted exclusively for the accommodation of passengers, the height of tween decks may be taken as being 5 feet. 
2. For methods of obtaining the numbers regulating the size of the pillars, sce Sketches on pages 142 and 143. 


3, The rivets in the angles or channels forming pillars are to be spaced not more than 7 diameters apart centre to centre, and when the flanges are 
5 inches in width or above, zigzag riveting is to be adopted. 


4. The rivets in the seams of built tubular pillars are to be spaced not more than 5 diameters apart. 


5. Pillars of other form will be admitted provided they are of equivalent strength to those given in the Table, 


\ 
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WIDELY SPACED: STEEL PILLARS. TABLE 15. 
(Concluded. ) 


LENGTH AND FORM OF PILLAR. 


Above 26 feet and not exceeding 28 feet. 


DOUBLE CHANNELS AND 
TUBULAR. FACE PLATES. 


Above 28 feet and not exceeding 80 feet. 


NUMBERS. * 


§xBxH 
100 


DOUBLE CHANNELS AND 


| FOUR ANGLES. . 
| TUBULAR FACE PLATES. 


FOUR ANGLES. 


=o paren 
(| aL “| oe a of. 
Outside | Outside 

diameter. Channels. Plates. alamater, Channels. Plates. 


inches. inches. inches. inches. inches. inches. inches. inches. 


10x44 9 x 34 x 34 x 46) 10 x 40 5x5 x5 10x ‘50 93x 3} x 33 x 48) 10 x 42) 6 x 6 x ‘50 
10x ‘44; 9 x 34x 84 x 46 10x “40 5x5x'b410x 50) 95x 3}x 33 x 48) 11 x -40 6x 6x ‘50 
10°50) 9 x 84 x 33 x °46| 10x 40 5x5 x ‘60 11x -44.10 x31x3}x 48) 11 x42) 6x 6x ‘54 
10x °50) 94 x 34 x 8} x 48 11x ‘40 6x 6x °50) 11 x 44 10} x 34x 31x 48) 11 x 42 
10 x3}x3}x 48 11x42 6x6x D4 11x50 11 x3}x 3) x °48 11 x “46 


10} x 3} x 3} x "48 11 x 46) 6 x 6 x 54 11x ‘50)11 x33}x 33 x 48) 11 x °46 
11 x3}x3}x-48 11x -46 6x6 x °60)12x°50 11 x3$x3}x-48 12x50 
11 x 84x 83x 48 11x -46 6x 6 x “60; 12x54 11 x 3} x 33 x 48) 12 x ‘50 
11 x3}x3}x°48 12 x ‘50/6 x6 x ‘6 13x 54.11 x3}x3}x 48) 12x -56 
bal 11 x 8hx3}x 48 12x 56 6x 6x°70)13 x 60 11 x3}x 34x 50 12x 60 7x7 x ‘60 
11 x3}x3}x 50 12x 60 7x7 x 60] 14 x -60 114 x 33 x 33 x 50 13 x -60 
11} x3. x 3} x ‘50 12x -70 7x7 x ‘6415 x 60 12 x 34x 3}x 50 13 x-70 
12 x 3}x 3} x 50 13x -70 7x7 x70 16 x 60 12 x 3} x 34 x 50) 13 x ‘74 
12 x3}x3}x ‘50 13x-74 7x7 x74] 17x -60 12 x4 x4 x-60 13x°74 
60 13x74 7x7 x80] 18x60 12 x4 x4 x-70 13x°74 


x4 x4 x60 


6. Arrangements are to be made at the various decks in order to secure an efficient distribution of the support afforded by the pillars. Arrangements are also 
to be made at the heels of the pillars to secure an effective distribution of the load carried over the adjacent structure. As far as possible the piliars are to be 
stepped on the tank top at the intersection of a floor and of an intercostal; where this cannot be done partial floors and intercostals are to be fitted. No man- 
holes are to be cut in the floors and intercostals in way of the heels of the pillars. 


7. For some methods of attaching the pillars at heads and heels, see Sketches on pages 140 and 141. 


8. When widely spaced pillars are fitted in accordance with the requirements of the above Table, they are to be of steel having a tensile strength of from 28 to 
32 tons per square inch (as per Section 3). If steel of from 22 to 27 tons per square inch tensile strength be used for widely spaced hollow round pillars, the plates 
from which the pillars are to be made must be increased in thickness as follows :-— 


inch tensile strength is used for hollow pillars. ¥ | ane 


in. in. | in. in. in, in. | in. in. 
Thickness required by above Table for steel of from 28 to 32 tons | 40 | “44 “50 “BA 60 “64 | “70 “74 
per sq. inch tensile strength. | 
Equivalent thickness when steel of from 22 to 27 tons per sq. | 48 52 | 60 “64 72 76 
| | | 


Luoyp’s REGISTER OF Supping, Lonpon, E.C.—9th December, 1915. 
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GIRDERS AT HEADS OF WIDELY SPACED PILLARS. 


TABLE 16. 


(See Continuation.) 


3 DEPTH OF BEAMS. 
8 ¢ 
NUMBERS. $8 5 inches. 6 inches, 

| 
SxBxH 8a r ' . ; 
Ta=100 BS SIZE OF GIRDERS. 

Re ao aa Bae noah ciate a2 

# Double Channels. Double Angles. Double Channels. Double Angles. 

~~ not = , j Or Ta 

Above exceeding inches. inches. inches. inches. 
150 ana 6 x4 x44 6 x4 x40 
180 , 210 | 6 x4 x°50 6 x4 x-44 


6 x4 x:50 


7 x3tx3ix 40 6 x4 x64 1 Soo RE SEBS 


6 x4 x°‘b4 


6 x4 x°64 
+x4} x60 


9 x3Ex3Lx-60 
10 x3ix3ix ‘60 
11 x34}x3ix:60 


9 x3}x33~x 60 


10 x3}x 33x60 


Lx 31x83} x ‘42 4x 43x 60 7 x3ix31x°40 
8 x3}x 3x 46 4x41 x 64 74x33x 31 x °42 
9 x31x3}x°46 6 x6 x64 8 x3bx3hx 46 | 


9 x33ix3kx ‘46 


1x 4l x ‘64 
6 x6 x-64 


6 x6 x‘74 


i x¥ e0 


11 x33x 33x 60 


” 


900, 


1090 , 
1200 , 1320 | “50 
1320 ,, 1450 


1450 , 1590 | 54 


12 x34x31ix ‘60 


1. xt 380 


1590 , 1740 | 54 
1740 , 1900 | 54 


2070 


1% § is the fore and aft spacing of the pillars in feet from centre to centre. 


B is one-third the breadth of vessel in feet at the deck when two rows of pillars are fitted, and one-fourth the breadth when three rows are fitted. 


H is the height of the ’tween decks next above the girder, measured in feet from top of beam to top of beam, where the pillars in the ’tween decks are 


spaced the same as those below. 
forecastle deck, H_ is to be taken as 5 feet. 
ere the pillars above a deck are not placed over those below, H is to be the sum of the heights of the several ‘twee 
girder, with the addition of 5 feet for upper, awning or shelter deck, bridge, poop or forecastle deck. 
2. For methods of obtaining the numbers regulating the scantlings for girders, see Sketches on pages 1 and 145. 


3. iB girders are to consist of double channels or double angles, intercostal plate and rider plate, of the scantlings given in the Ta 
140 and 141. 


4. The intercostal plates and channels or angles are to be fitted in long 
5. The channels are to be attached by two rivets to the lower flanges 
the beams, and where double angles are fitted in lieu of channels the intercostal plates are to be attached to the beams by angle lugs exte 


girder and beams alternately where beams are fitted at every frame and to the bottom of the girder at every beam where beams are 
(See Sketch on page 141.) 


6. The girders are to be efficiently bracketed to the bulkheads with plates three times the depth of the ch 
edges of thechannels and of the same thickness as the channels. 
to be of the same thickness as the plate, this angle is to be 3 ins. x 3 ins. where the rivets in the in 
34 ins. xX 3} ins. where they are j in. in diameter. 


those in the flanges of the intercostal angle not more than 5 diameters apart, centre to centre. 
7. Girders of other form will be admitted provided they are of equivalent strength to those given in the Table. 


tercostal plates are required to 


In the case of decks fitted exclusively for the accommodation of passengers, and for upper, awning or shelter, bridge, poop or 


n decks in feet above the 


ble. (See Sketches on pages 


lengths and efficiently strapped or lapped at the butts to the Surveyor’s satisfaction 
of the beams, or, in the case of angle or bulb angle beams to short angle lugs fitted to 


nding to the bottom of the 
fitted at alternate frames 


annels forming girders, measured from the upper 
The angle attaching the intercostal plate to the deck plating and intercostal plates to beams is 


be 7 in. in diameter, and 


The channels and double angles to be zigzag riveted and the rivets spaced not more than 7 diameters apart and 
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GIRDERS AT HEADS OF WIDELY SPACED PiLLars, TABLE 16. 


(See Continuation.) 


DEPTH OF BEAMS. 


NUMBERS. pte i i 
7 inches. 8 inches. 


SIZE OF GIRDERS. 


S? x B x H 
100 


Thickness of Intercostal 
Plate and Angle. 


Double Channels. Rider Plate. | Double Angles. Double Channels. Rider Plate. Double Angles. 


ot 7 : . m . aa . 5) : s, 
Above exnesding inches. inches. inches. inches, inches, inches. 


150 a 180 | | 
180 , 210 | % | 16 x4 x-40 
> 6 x4 x-44 

a 6 x4 x:'50 
290 , 330 | - eecee s 6 x4 x54 
330, 380 | 40 | 7,x3}x3}x-40_ | 6 x4-x 64 
380, 430 | 40 | 74x3}x3hx42_ 6hx43x-60 | 7 x3hx3hx-40° 6 x4 x64 
480, 480 | 44 | 8 x83x38kx-46|) 64x43x-64 | 73 x8Lx34 K-42. | 6Ex44x-60 


480 , 540 | 44 | 9 x34x3Lx-46 | 8 x34x3ix-46 64x 4b x 64 


540 , 600 | -44 | 9 x3hx3Ex60/ | 6 x6 x74 | 9 x3ExBEX-46 6 x6 x64 


| x 31x 82 x ‘60 | (7 x7 x70 | 9 x3hx3}x-60 6 x6 x74 
670, “ x 34x BE x “60 | 7 x7 x80 | 10 x3kx31x-60 7 x7 x°70 


740 , 820 | <5 2 x31x3hx-60 | 11 x31x31x-60_ 


| 


~ 820, 900 | 50 [12 x4 x4 x64. | 12 x34x3hx-‘60° 
900, 990 | 50 [12 x34x3bx-60 | 8x60 12 x4 x4 x64. 
, 1090 | 50 12 x3Lx31x ‘60° 
1090 ,, 1200 | 12 x31x3hx-70° 
1200 , 1320 | - 12 x4 x4 x-70 
1320 , 1450 | 12 x4 x4 x72 
1450 ,, 1590 ti 
1590 , 1740 
1740 , 1900 | 


1900 , 2070 


1.4 § is the fore and aft spacing of the pillars in feet from centre to centre. 

B is one-third the breadth of vessel in feet at the deck when two rows of pillars are fitted, and one-fourth the breadth when three rows are fitted. 

H is the height of the ’tween decks next above the girder, measured in feet from top of beam to top of beam, where the pillars in the ‘tween decks are 
spaced the same as those below. In the case of decks fitted exclusively for the accommodation of passengers, and for upper, awning or shelter, bridge, poop or 
forecastle deck, H is to be taken as 5 feet. 

Where the pillars above a deck are not placed over those below, H is to be the sum of the heights of the several *tween decks in feet above the 
girder, with the addition of 5 feet for upper, awning or shelter deck, bridge, poop or forecastle deck. 

2. For methods of obtaining the numbers regulating the scantlings for girders, see Sketches on pages 144 and 145. 

3. The girders are to consist of double channels or double angles, intercostal plate and rider plate, of the scantlings given in the Table. (Sve Sketches on pages 
140 and 141. 

4. Th intercostal plates and channels or angles are to be fitted in long lengths and efficiently strapped or lapped at the butts to the Surveyor’s satisfaction. 

5. The channels are to be attached by two rivets to the lower flanges of the beams, or in the case of angle or bulb angle beams to short angle lugs fitted to 
the beams, and where double angles are fitted in lieu of channels the intercostal plates are to be attached to the beams by angle lugs extending to the bottom of the 
girder and beams alternately where beams are fitted at every frame and to the bottom of the girder at every beam where beams are fitted at alternate frames, 
(See Sketch on page 141.) 

6. The girders are to be efficiently bracketed to the bulkheads with plates three times the depth of the channels forming girders, measured from the upper 
edges of the channels and of the same thickness as the channels. The angle attaching the intercostal plate to the deck plating and intercostal plates to beams is 
to be of the same thickness as the plate, this angle is to be 3 ins. x 3 ins. where the rivets in the intercostal plates are required to be } in. in diameter, and 
34 ins. X 33 ins. where they are 7 in. in diameter. The channels and double angles to be zigzag riveted and the rivets spaced not more than 7 diameters apart, and 
those in the flanges of the intercostal angle not more than 5 diameters apart, centre to centre. 

7. Girders of other form will be admitted provided they are of equivalent strength to those given in the Table, 


Ie 
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GIRDERS AT HEADS OF WIDELY SPACED PILLARS. [ABLE 16. 


(See Continuation.) 


: DEPTH OF BEAMS. 
Pais 8 9 relive: 10 inches. 
S* x B x H <a ws H iz ; _ a ~ SIZE ro Sincaan: = ' ai 
- Double Channels. Rider Plate. Double Angles. Double Channels. Rider Plate. | Double Angles. 
Save cihestinn inches, inches. inches. inches. inches. inches. 
180 ,, 210 or a. cet 
210 , 250 
250 ,, 290 6 x4 x40 ST ee | 
290 , 330 re 6 x4 x44 rete e. 6 x4 x40 
330 ,, 380 6 x4 x50 ; | 6 x4 x44 
380 : 430 Re a al gel ee ed eee ae | 1g Ae oa 
430 , 480 7 x3hx3}x 40 6 x4 x64] 7 x8 x8 x38 | |: 6 x4 x Bd 
480 ,, 540 ¥xB4x34x42 | 4x43x-60| 7 x3}x34x°40 6 x4 x64 
540, 600 8 x8ix38ix46|  —«|: 6x 4hx-64| 74 x34x3}x 46 61x44 x 60 
~ 600 , 670 9 x8hx3Ex 46 6 x6 x64] 8 x3}x3Ex-46 | 63x43 x ‘64 
co a0 9 x34x 34x ‘60 6 x6 x-74| 9 x3hx3}x'46 | 6 x6 x64 
740 , 820 — 10 x3}x3}x 60 | 7 x7 x-70| 9 x3}x33x°60— 6 x6 x74 | 
- 820 , 900 11 x3ix3}x ‘60 17 x7 x:80|10 x3}x3}x-60 | 7 x7 x70 
900 , 990 12 x8ix3ix60| £#| © | 11 x3hx35x-60— | 7 x7 x°80 
990 , 1090 12x4x4x64| °#+x| £&«:12 x3'x33x-60. che =a aad 
1090 ,, 1200 12 -x34x33x°60| 8x60] | 12 x4 x4 x “64 i? Ae Trees 
1200 ,, 1320 12 x34x3}x°70 | 8x°‘70 12 x34x34x°60 | 8x°60 | 
| 1320 ,, 1450 12 x4 x4 x-70 | 9x:70 an PARR SERBEX 70 | B70 Ln 
1450 ,, 1590 12 x4 x4 x72 |10x:74/ 12 x4 x4 x70 | 9x:70| 
1590 ,, 1740 PoP MDE ea Te Ge Lae 
1740 ,, 1900 | 54 - So $5 Pak rae 
1900 ,, 2070 ra | ra 


1.*. § is the fore and aft spacing of the pillars in feet from centre to centre. 

B is one-third the breadth of vessel in feet at the deck when two rows of pillars are fitted, and one-fourth the breadth when three rows are fitted. 

H is the height of the ‘tween decks next above the girder, measured in feet from top-of beam to top of beam, where the pillars in the ‘tween decks are 
spaced the same as those below. In the case of decks fitted exclusively for the accommodation of passengers, and for upper, awning or shelter, bridge, poop or 
forecastle deck, H is to be taken as 5 feet. 

Where the pillars above a deck are not placed over those below, H is to be the sum of the heights of the several tween decks in feet above the 
girder, with the addition of 5 feet for upper, awning or shelter deck, bridge, poop or forecastle deck. 

2. For methods of obtaining the numbers regulating the scantlings for girders, see Sketches on pages 144 and 145. 

be: The girders are to consist of double channels or double angles, intercostal plate and rider plate, of the scantlings given in the Table. (See Sketches on pages 
140 and 141.) 

4. The intercostal plates and channels or angles are to be fitted in long lengths and efficiently strapped or lapped at the butts to the Surveyor’s satisfaction. 

5. The channels are to be attached by two rivets to the lower flanges of the beams, or, in the case of angle or bulb angle beams to short angle lugs fitted to 
the beams, and where double angles are fitted in lieu of channels the intercostal plates are to be attached to the beams by angle lugs extending to the bottom of the 
girder and beams alternately where beams are fitted at every frame and to the bottom of the girder at every beam where beams are fitted at alternate frames. 
(See Skeich on page 141.) 

- 6. The girders are to be efficiently bracketed to the bulkheads with plates three times the depth of the channels forming girders, measured from the upper 
edges of the channels and of the same thickness as the channels. The angle attaching the intercostal plate to the deck plating and intercostal plates to beams is 
to be of the same thickness as the plate, this angle is to be 3 ins. x 3 ins. where the rivets in the intercostal plates are required to be j in. in diameter, and 
33 ins X 3} ins. where they are j in. in diameter. The channels and double angles to be zigzag riveted and the rivets spaced not more than 7 diameters apart, and 
those in the flanges of the intercostal angle not more than 5 diameters apart, centre to centre. 

7. Girders of other form will be admitted provided they are of equivalent strength to those given in the Table. 


1 
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GIRDERS AT HEADS OF WIDELY SPACED PILLARS. 


DEPTH OF BEAMS. 


TABLE 16. 
(Concluded. ) 


Double Angles. 


64x 43 x 60 
4x43 x ‘64 


x6 x74 | 
KT 370 
x7 x80 


inches, 


x6 564 


Seger i 11 inches. 12 inches. 
fi Double Channels. Rider Plate. Double Angles. Double Channels. Rider Plate. 
tere af ane 34 inches. inches. inches, inches. inches, 
Wie. SO et gt op eae cee 
Poo). ep. [rit AS hie ae ae 
250 , 290 | -40 ligz 
290 , 330 | -40 — Le 
330 , 380 | -40 Pe 6 x4 x40 ie Te 
e040 [4 fT 6 x4 x44 ca 
480, 480 | 44] ay ibe ure oe 6 x4 
~ 480 » 940 44 | 7 x3 x3 x:38 16 x4 x54 io 6 x4 
540, 600 | 44 | 7 x3Ex34x-40 6 x4 7x3 x 8x88| 26 x 
600 , 670 | -44 | 74x34x3Lx-46 | 63x 43x60 | 7 x3kx8ix-40|/ | 6 x4 x: 
670 , 740 | 44 | 8 x3$x3hx-46/ ‘(| 6hx4yx-64 | 73xB4x3ix42| 
740, 820 | ‘50 | 9 x34x3kx-46 6 x6 x64 | 8 x34x3ix-46] | 
820 , 900 | 50 | 9 x3}x3ix-60 16 x6 x-74 | 9 x8Ex3hx-46 6 
900 ,, 990 | 50 [10 x3kx3hx-60| 7x7 x70 | 9 x34}x3ix°60 | 6 
990, 1090 | 50 |11 x3}x33x-60| | 7 x7 x 80 | 10 x34x3hx-60 | 7 
1090 ,, 1200 | 50 [12 x3ix34x-60| | 11 x3ix3ix-60| ° | 7 
| 1200 ,, 1320 | 50 [12 x4 x4 x64] < 12 x34x3x-60° 
1320, 1450 | 50 12 x85x3}x 60 | 8x60; 12 x4 x4 x64 wri ar 
1450 , 1590 | 54 |12 x34}x34~x:-70 | 8x-70 12 x33}x33x°'60 | 8x60 
1590 ,, 1740 | 54 [12 x4 x4 x70] 9x -70l 1 12 x34x383x-70 | 8x:70 


1900 


12 xa x4 x 72 


2070 


12 x4 x4 x72 


1% § is the fore and aft spacing of the pillars in feet from centre to centre. 
B is one-third the breadth of vessel in feet at the deck wh 
H is the height of the tween decks next above the girder, 


spaced the same as those below. 


forecastle deck, H{ is to be taken as 5 feet. 
Where the pillars above a deck are not placed over those below, H is to be the 


girder, with the addition of 5 feet for upper, 


12 «x4 x4 x72 


en two rows of pillars are fitted, and one-fourth the breadth when three rows are fitted. 
measured in feet from top of beam to top of beam, where the pillars in the ’tween decks are 


2. For methods of obtaining the numbers regulating the scantlings for girders, see Sketches on pages 144 and 145. 


3. The girders are to consist of double ch: 


140 and 141.) 


4. The intercostal plates and channels or angles are to be fitted in long 
5. The channels are to be attached by two rivets to the lower flanges 
the beams, and where double angles are fitted in lieu of channels the intercos 
girder and beams alternately where beams are fitted at every frame and t 


(See Sketch on page 141.) 


6. The girders are to be efficiently bracketed to the bulkheads wi 
edges of the channels and of the same thickness as the channels. 
to be of the same thickness as the plate, this angle is to be 3 ins. x 
3} ins. x 34 ins. where they are { in. in diameter. 
those in the flanges of the intercostal angle not mor 

7. Girders of other form will be admitted pr 


The ang 
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annels or double angles, intercostal plate and rider plate, of the scantlings given in the Table. 


In the case of decks fitted exclusively for the accommodation of passengers, and for upper, awning or shelter, bridge, poop or 


sum of the heights of the several ‘tween decks in feet above the 
awning or shelter deck, bridge, poop or forecastle deck. 


(See Sketches on pages 


lengths and efficiently strapped or lapped at the butts to the Surveyor’s satisfaction. 

of the beams, or, in the case of angle or bulb angle beams to short angle lugs fitted to 
tal plates are to be attached to the beams by angle lugs extending to the bottom of the 
o the bottom of the girder at every beam where beams are fitted at alternate frames. 


th plates three times the depth of the channels forming girders, measured from the upper 
le attaching the intercostal plate to the deck plating and intercostal plates to beams is 
3 ins. where the rivets in the intercostal plates are required to be % in. in diameter, and 
The channels and double angles to be zigzag riveted and the rivets spaced not more than 7 diameters apart, and 
e than 5 diameters apart, centre to centre. 
ovided they are of equivalent strength to those given in tthe: Table. 


pi2 


TABLE L?. 


(See Continuation.) 


OUTSIDE PLATING, 


FLAT KEEL PLATE. 
THICKNESS OF THICKNESS OF OUTSIDE PLATING. 


BREADTH Thickness | GARBOARD STRAKE oo 
LONGITUDINAL ae ayy pa ‘f Boabied WITH BAR KEEL. bese act ee or Hoien ‘Unger ara of Bilge | 
BURSER. . 3 ea ee, ro ene FS) Laie i | at Bilge. a to Strake below Sheerstrake, | Propeller 
Lx(B+D) can. | Amiashipe | MEO SMCR | Por ek tueeae Boss 
: without ifKeelPlate ~y len For For 
ai ae aah is atted ai, Ends. ue length = a length At Plates. 
Doubling. Amidships. Ends. Amidships. Ends. 
Above manent inches. inches. inches. nehes. inches. inches. inches. inches inches inches 
1250 om 1500 30 36 20 “98 OA es a . ae ost 
1500 1750 beds bts toatl (ae Le eee) (eee ae be 24 ro 24 24 24 
ats | a ee ae 
2000 " 9950 as, 40 +34 r ai = z na 26 ” 2) | 6 
2950, 2500 | 32 |, 32 | 28 a SE RY é ; 
emo a fie) eel ie ee ae 
eee ee a : ge ee ae 
: ” : SRE 1 ep 4 ? D Dy) 2) “ 2 a 
73350, 8700 | 84 | 46 | 8 | 36 | 32 | 80 |_, % 8 
hues, 0905) Ca bee Rl OP as CORCE PREL 1 2} 
|e 
4800 xt oe a 50 ‘42 bos melo, 7 ” “32 28 | sine 
5200, 3a50-|- |} a a a » » | 34 
550 8100 | 87 1 ee ee 1 a ee ie AR UE a | 
“6100 a — ie “205 Bee eee 2! 32 ” ” 36 
{ » 6600 | ‘56 46 ° ; : 36 32 
_n0000,, 7100 | $8 |, F(t ade | Oe | 38 
7100 ,, 7650 * pee ils Re oop wane sa ms Teen 34 —— 
7650 , 8200 | 39 60 dgenecds | deo 1 0 |e “40 
CLS 2 ea a a ee ca ee saee WHOS 
3900, 9600 | 40 | 62 | 50 | 48 |, ie hae aa 49 
eet onl at. eae ee ee 
10300, 11000 P41 | 66 | 52 | 60 | 44 | 46~ an 38 46 
_- 11000 ,, 11800 o Le eee ae ig eer nae a 48 
11800 ,, 12600 | 42 | ~70 >? ee <M. KS eal ae ya ‘ 5) 
pen, leant, fo wa a) ot | |g 7 ; an erage Toa ra 
ee 3 
14600, 15800 | _43_|-76|_, apex : on eae = 
“ON RS (0 RAR Bay cca << © 39 
eC a a tae ieeaen = : 52 60 
__ 18200 ,, 19500 | 44 82 _ » 58 | 50 bd - ee: eter 62 
19500 ” 20800 a ‘84 60 5 : F 54 ‘42 ‘64 
20800", 22200 |, [86 [ea _| eo | 2 | be | 44 Paes 
32200, 23600 | 45 | 88 =| 92 _} 9° _}| |_| a 
23600, 25000 |, | 90 | 04 | @ | of | 38 |, ne rh 68 
25000 Zs 26400 _ pets 2» 05et = ” oe ae = = 58 | “44 ~ oe 
LE 92 |__°66 “64 eae ae enh “70 
27800 ,, 29200 ” ‘94 ” ” k ry Ratt ” ; " . ‘60 ” Z 


LONGITUDINAL. 
NUMBER. 
Lx(B+D). 
29200 wa 30600 
30600 ,, 32000 — 
32000 ,, 33400 
33400 ,, 34800 
34800 . 36200— 
~ 36200 , 37600 | 
37600 ,, 39000 
39000 ,, 40400 
40400 ,, 41800 
41800 ,, 43200 
43200 ,, 44600 | 
44600 ,, 46000 
46000 ,, 47400 
47400 ,, 48800 
48800 ,, 50200— 
50200 ,, 51600 
51600 ,, 53000 
53000 ,, 54400 | 
54400 ,, 55800 
55800 ,, 57200 
57200 ,, 58600 
58600 . 60000 — 
60000 ,, 61400 
61400 ,, 62800. 
62800 ,, 64200 
64200... 65600— 
~ 65600 ,, 67000 
67000 ,, 68400 — 
~ 68400 ,, 69800— 
69800 ,, 71200 
71200 ,, 72600 
72600 ,, 74000— 
74000 ,, 75400— 
75400 ,, 76800" 
76800 ,, 78200 | 
78200 ,, 79600 
79600 ,, 81000 


BREADTH 
OF FLAT 
KEEL 
PLATE 
AND 
GAR- 
BOARD 
STRAKES. 


inches. 


46 
47 


? 


48 
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OUTSIDE PLATING. 


FLAT KEEL PLATE, 


THICKNESS OF 


TABLE 


17. 


(See Continuation.) * 


THICKNESS OF OUTSIDE PLATING. 


_Tniekness GARBOARD STRAKB fo 
Thickness | 4f Doubled WITH BAR KEEL. From Flat Keel Plate or | ym nae 
for for? length = Garboard Strake to Upper P se cee ae ns eet Propeller 
3 a ‘ssid uitigd? Turn of Bilge © Strake below Sheers : 
Amidsnips | Jossat Ends Wor At ox sal Boss 
without | itKeel Plate 4 length For For 
Doubling. baa Amidships. | Ends. 4 length bape L length At Plates. 
Pe oaaline Amidships. set Amidships. EEE 
inches, inches, inches, inches, inches. inches. inches, inches. inches. 
96 | 68 | 66 | 6 | 62 | 46 | ¢0 | -44 | -72 
aC ; a, Se SS . a i 
98 =< 70 ee SS ee de re? Ht 62 ” ee. = 
1:00 aie 68 = D8 64 ‘48 . ie ay 4 
ee ee a ee oes Roe ” Cae eee. 
: 1:04 = 2) = Swan — ‘60 a 66 ” ” ” ‘76 
me 06 74 eee See ee ee ore a ” =) SE Ss) ees ple ek) eer 
eee ae eee es ee 68 50 66 a ‘78 
1:10 : | wy) P2) ” ” ” ye S ” 2) = 
1:12 ‘78 ‘70 es 68 ‘48 80 
et 14 80 = ” ” Pee ey |) eS ee 
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. . a hf = ——eeeee— 
1 ne 82 ae 2 70 ss | Sea 2f aa 
i OF ae ae ee : am ee 
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86 Eos ” iP te » _ Pa 
7 an ‘78 s 74 : 88 
83 ” 2 ee eed, Hoy 
— = 80 ‘D6 76 52 90 
Be > oe : rem an ee = 
90. fd dee ADE ” ae ee ee 
” 82 oy) ” Py) 92 = 
“Of ‘ — ie - ae 
92 ” a 78 a Sy > |i Ree 
?) = = 84 = D8 = Py) ez) D4 = 
94 ad ee 80 | 54 pe 
| Pa 5 86 ee yee ” ee 96 
a 96 7 ae ee ” : _9) ” ey eee (ee 
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_| 104 oii ee ee ee ee » 
~ je aG 64 - area 
1-06 nee: ee 2 ” ” ” 15 99h 
ey 98 S 90 60 1:08 
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TABLE 17. 
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LOWER DECKS. 


2ND DECK 3RD DECK DECKS BELOW 3RD DECK BEAM THICK- | nook STRINGER ANGLES 
(UPPER DECK IN AWNING | (2ND DECK IN AWNING OR | (2ND DECK IN AWNING OR felt ak Ra AT ALL LOWER DECKS, 
rani OR BEELTER. DECK SHELTER DECK VESSELS). | SHELTER DECK VESSELS). | “Sxp Duck |3RDDECKS|AND AT UPPER DECKS IN 
VESSELS). fate 7s ioe a | IN AWNING. Ax 2D WAY OF ERECTIONS. 
t ee SS OR SH oo eS 
SUMEEE, "Stringer for Tie Plates Stringer for | Tie Plates Bre ee ae eit see | 
Lx(B+D). A preted Sere 4 length for i length b length | for h length ayo octal Pe For 3 ength At 
aaaaiod: Amidships. Amidships. |  Amfdships. Amidships. | Am{dships. | NESS OF TTB ar Aguinantoe, Ends. 
ENDS. : 
| 
a eara wane inches. inches, © inches. inches. inches. inches. inches, inches. | inches. 
1250 = 1500 | | 24 x 23 x °22 | 22 
1500, 1750] we i ORE : ey 
1750 ,, 2000 »__» “0h | 26 
= 2000 ” 2290 : ha é ia a nr?) » » 
2250 ” 2500 | ” » ” ” 
2500 ,, 2750 ed Vic 57g BF CaaS MME 2 
2750 > 3000 5 ae ot: 3 ? by) = | ) 
3000 ,, 3350 < pa Sk Fi daly. es 
ano0:,,. S700). |. “| ; | pip. eae 
3700, 4050]; yeas lk ae a rary ss 
4050 ” 4400 a 3 x 3 x ” ” 
4400 ,, 4800 : Si ai = He >» 2 |» 
4800 ,, 5200 | Te ie >. ey ae 
5200 ” 5650 Ss See a ae ad ee ee. ” ” ol 
5650 ,, 6100 Sen. 1 ee Se 
6100 ” 6600 Bot Gs ‘ae VA = 4”) by) by) Ph 
6600 ,, 7100 Taek | aa Te 
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7650 » 8200 A 7 | a 2) 7) ” ” 
8200 ,, 8900 aoe ae 3 are Ss 
8900, 9600} 40x34! 9 x 34 | =e 18 x34 TEP eo 
OSS ss a ie ‘i ee ears 
10300 ,, 11000}41 x36} 10 x -36 es La Gaeee 
ee Oh el, ft ie ey Peery a 
11800 ,, 12600/42 ¥ mS | 22 x36 » 9» » |°30 
12600 ,, 13600] ,- -38) 11 x-38 7 eee anh 5 33 X35 x 38 
13600 ” 14600 ” ” ” 2 rit, nh # j = 24 ” ”? 2) 2? ? 
14600, 15800/43_ |. 3 i. ant res & 
15800 ,, 17000] , -40| 12 x40 | 43 x38 | 12 x:38/. _ | 26 x38 » “40 | 38° 
0 SL i rs eae ice re a Hi ee 
18200, 1950/44, |, , [4 1, ie ie i es 
19500 , 20800), 42/13 x41, . 113, 7 ae Ve ee 
20800," 22200|, 51» 1. 401, 40 | 30 x40 ea! 
22200 ” 23600 45 ” e : 45 i. ss 7 31 ” 5) ” ” 
_23600 ,, 25000], 44/14 x44], 114 ~—« 32 4 
EL a ry aaa aed am a 7c 
26400, 27800/46_ |... |46x42|, 42 - oy se ao : » | 42 
27800 ,, 29200], -46/ 15 x-46 ees | | ae 7 Pp ee ee. Ss) ae 


A 


—_ ee. 


LONGITUDINAL 
NUMBER, 
Lx(B+D). 

29200 aa 30600 
30600 , 32000 
32000 , 33400 
33400 , 34800 
34800 ,, 36200 
36200 , 37600] 
37600 , 39000 
39000 , 40400 
40400 , 41800 
41800 , 43200 
43200 , 44600 
44600 , 46000 
46000 , 47400 
47400 , 48800 
48800 , 50200 
50200 , 51600 
51600 , 53000 
53000 , 54400 
54400 , 55800 
55800 , 57200 
57200 , 58600 
58600 , 60000 
60000 , 61400 
61400 , 62800 
62800 , 64200 
64200 , 65600 
65600 , 67000 
67000 , 68400 
68400 , 69800 
69800 , 71200 
71200 ,, 72600} . 
72600, 74000 
74000 , 75400 
75400 , 76800 
76800 , 78200 
78200 ,, 79600 
79600 , 81000 


2ND DECK 
(UPPER DECK IN AWNING 
OR SHELTER DECK 


3RD 


LOWER 


DECK 


(2ND DECK IN AWNING OR 
SHELTER DECK VESSELS). 


DECKS. 


DECKS BELOW 3RD DECK 
(2ND DECK IN AWNING OR 
SHELTER DECK VESSELS). 


THICK- 


NESS OF 
AT ENDS OF [2ND AND] AT ALL LOWER DECKS, 


SRDDECKS|AND AT UPPER DECKS IN 


TABLE 17. 


(See Continuation.) 


DECK STRINGER ANGLES 


VESSELS). AMt'anp| WAY OF ERECTIONS. 
. . Tie Plates 
Tie Plates Stringer for oar Stringer for Tie Plates 
sr speck = ne eiiad J length Deck Plating } tength for }. iength or } tength ice 
Acidships. | fF 3 length Amidships, in ht, Cre Amidships, Amidships, ke taakise: Ends. 
Amidships. 
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2 Te) oer a eee ” ” ” ” 21 ” ” ” ” ” 
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ov eae ” 57 ” ” 57 ” { ” ” 2) 2? 2) ‘D0 
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In a vessel requiring two steel decks the thickness of the stringers and deck plating of the 2nd deck may in way of a “long” bridge be as required 


for a 3rd deck but in no case is the deck plating to be less than ‘36 of an inch in thickness. 


“ SHORT” ERECTIONS. TABLE L?@. 


(See Continuation. ) 


“SHORT” ERECTIONS. 


LONGITUDINAL 
POOPS. “SHORT” BRIDGES. FORECASTLES. 
NUMBER. ee Sa ——— — — ‘ _ 
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“SHORT” ERECTIONS. TABLE ag 


(Concluded.) 
“SHORT” ERECTIONS. 
LONGITUDINAL 
POOPS. “SHORT” BRIDGES. FORECASTLES. 
NUMBER. ~~ —- —— - = aoe — — 
Maxi- | 
Lx(B+D). | peep | Tie Plates 
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Buc) ” p1600 » |» es 2 40 29 _| 2 ee) 46 » ? 46 44 x 46, oa 46 ee ele ” 40 | 
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TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER, 18 
AWNING or SHELTER DECKS, and “LONG” BRIDGES. pie galt 


(See Continuation.) 


A 
4e PROPORTIONS OF LENGTH TO DEPTH. 
LONGITUDINAL BSG a 
BH 
Let "| i hai and not 
fa fae Not exceeding 1 (), Above 10 cxoenting: 2 
. ra) aa afin ae a eiai ees: ee ee oe 
& j 7 
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ts 2650 4) 2900 b2) “30 by) . Se: ea, BS 19 a ” ” "32 3 bg ” ” 21 ” ” ” 
au00 ,, SIs 33 |", | 380 [, » 80) 20x28) 28], 2s Pe ee ee 
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6300 ” 6800 ” “40 ” ” ” 32 ” 9 ” ‘42 si ” 5) oy) 3 ? 9 
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A Pe oo SSS es El 
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P4300 , 25700, | » | 38 |, , 36,47 , | 39 Vee Oe Pe ee ee a” 
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The topside scantlings and decks before and abaft a brid 
are to be maintained throughout the length of a “short” 
the breadth of the vessel. 


ge are to be determined by the vessel's proportions taken to the upper deck. These scantlings 
bridge, and are to be extended within the ends of a “long” bridge for a distance equal to one-third 


The upper deck stringer angles in the above Table m 


ay be gradually reduced at the ends of the vessel to the size given in Table 17 for upper deck 
stringer angles at ends in way of erections, 
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TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER rune 
AWNING or SHELTER DECKS, and “LONG” BRIDGES. TA : 


(See Continuation.) 


2 : PROPORTIONS OF LENGTH TO DEPTH. 
LONGITUDINAL B38 = es aes 
NUMBER. Eee pales Ie ES reteleienmanet 10. = Avove 10) Perock dk 11. 
354 Sheerstrake |StT@ke below) stringer Angle | Stringer Plate | Deck Paige Sheerstrake [St™Ke Pelow) stringer Angle | Stringer Plate| Deck Plating 
Lx(B+D). gas tor } length pan hanes for } iength | tor Fiengin | for biengtn for } length hea gamer “ for J tength for }iength | for 4 length 
1 | amidships. | ST y 1°28 amidships. | amidships. amidships. | amidships. |" g leneth amidships. amidships. amidships. 
a amidships. amidships. i ene lea 
seeding | uches. inches. inches. inches, inches. inches. inches, inches. inches, inches. inches. 
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59300 ”? 60700} _,, ‘34 ” [6 x6 2} 2) 2? 64 ” ’ 3% ; ? ME a aa BP _ "68 2 
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Ge ed) NS Ne eile 1 oe a ee | eee ee 


The topside scantlings and decks before and abaft a bridge are to be determined by the vessel’s proportions taken to the upper deck. These scantlings 
are to be maintained throughout the length of a “short” bridge, and are to be extended within the ends of a“ long” bridge for a distance equal to one-third 
the breadth of the vessel. 


The upper deck stringer angles in the above Table may be gradually reduced at the ends cf the vessel to the size given in Table 17 for upper deck 
stringer angles at ends in way of erections. 


220 


TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER, 18 
AWNING or SHELTER DECKS, and “LONG” BRIDGES. TABLE 10. 
(See Continuation.) 

SS Ss ssn sss ne snes 


PROPORTIONS OF LENGTH TO DEPTH. 


LONGITUDINAL = - 
ee Above 1] ondnot 12. Above 12 sat ee 13. . 
Sheerstrake |5ttake below Stringer Angle Beringer Plate [Tie Plates and} gy corstrake | Strake below Beoeee ela Gieiccar vines | Tie Plates an 
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3500, 3850], | 32 7, 32) 26x32|, 32], | 82 , 36| 28x°34| , . “34 
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2S | eee ” ) y) oy 9 ” by) ” bp) ” 
9200 , 9900] 52 | 44 |. -44/46x-44/ 12x-44| 56 5 wip yk Pad ede 
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DE I) as © 4 | a 
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SESS ieee nn SSS, 
The topside scantlings and decks before and abaft a bridge are to be determined by the vessel's proportions taken to the upper deck. These scantlings 


are to be maintained throughout the length of a “short” bridge, and are to be extended within the ends of a “long” bridge for a distance equal to one-third 
the breadth of the vessel. 


The upper deck stringer angles in the above Table may be gradually reduced at the ends of the vessel to the size given in Table 17 for upper deck 
stringer angles at ends in way of erections, 
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TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER, 18 
AWNING or SHELTER DECKS, and “LONG” BRIDGES. TABLE . 


(See Continuation.) 


PROPORTIONS OF LENGTH TO DEPTH. 


LONGITUDINAL ——— — 
NUMBER. Avove 1] eosin 12. Above 12 inneaatas 13. 
Sheerstrake |Strake below Stringer Angle Stringer Plate | Deck Plating }| Sheerstrake |S*™@ke below Stringer Angle Stringer Plate | Deck Plating 
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B1900", $2700) 76 (1:66 |» >» » [00 sy |) 9 bee 0 Je, ee OG eee ee 
32700 ,, 34100], | pi. -m . Ol Or x -De ae ae a eee 
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46700 , 48100] 90 | 80 |, » 68/48, | 48 (104 | 88 | 6x6 , /,49 , | 50. 
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Bu), baT0O| 86 ly A OO tee | 2888 oa) pe RO =o al 
53700 ,, 55100] -96 A ee eae ec ee ee. 
55100, 66500) 08 | 88 |» » » Dl, ie wde | 400 [en op ey ee eee 
Bond, 57000|, | OO, he 2) OE LL 0d pee 
57000 , BOKOOL 100 | , ly. » 74, Be le PIS [dd | yp Bo ee olor 
50800, 07001 102 | G2 |, 4 > h . 74l bo [ale | a08 | 7x, |e ede 
60700 ,, 62100] 1:04 | ‘94 a i ee Pf Ce ea es 5S tit 
62100, 68500] 106 |, [°7x 7? » ni» 70-08 [ie |Da l. 0°... oe 
63500 , 64900|_, | 06. |» » °78|,04x°78| » | 900m) 00 |» » » |»bOx 641 “60 
$4900, 6500| 108 | 08 |, » > bn» > | 00 | oa] 088 |» 5 tp lleue palceee 
$6300., 67700/ 110. |, |» » S0|g0K 80) + |i | (0 ly 2) tn tepom oo 
67700 ,, 69100| | 100 |» » nlp» 821 02 Ie 94a] ni fi») 80l Oe en 
0100.,, 70500| 119 | 102 |, » » |, 00 ».| 4 | 96,1 92 [SxS oy nore.) soem 
70500., 719001 114. |» |on. » » de OSS 9 Un un] OS len oot 
71900 , 73300|, | 104 |» » “82\,07x°86| 66 | 98,1 » |» » » |,08x 92) “OS™ 
73500, 74700| 116 | 106 | 8x8, 5 » |. 08. | 200,| 96 [> 5. S0leee. a Sum 
74700 ,, 76100} 1:18 ol» SE pDBX BB, | ys | OB Lo Oe ee 
76100 z 77500 ” mal 1:08 ” sj ” : is 90 = ‘70 ie 02 Rot 1 ee Be ae ‘92 2) 9) ‘96 ee 7 SE 
77500 , _73900| 120. |110 |, , 86), 00 , | v2 | i04,| 100 |) 0, 1s00Sne) aaa 
78900 4 80300 a oD) ” |” 2 "92 : Pa a 3? ue 1-02 Eel BP 23 2? 94 22) 98) 2) 
$0300, 817001 92 >|», |». » vn lpOOx04) 74 1106,) 4 fy 5° 4 (semeloumen 
ee ee eee 


The topside scantlings and decks before and abaft a bridge are to be determined by the vessel’s proportions taken to the upper deck. These scantlings 
are to be maintained throughout the length of a “short” bridge, and are to be extended within the ends of a “long” bridge for a distance equal to one-third 
the breadth of the vessel. 

The upper deck stringer angles in the above Table may be gradually reduced at the ends of the vessel to,the size given in Table 17 for upper deck 
stringer angles at ends in way of erections. 
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TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER, 
AWNING or SHELTER DECKS, and “LONG” BRIDGES. 


LONGITUDINAL 


NUMBER. 


Lx(B+D). 


ol 
exceeding 


1650 


Above 


1400 


and 


PROPORTIONS OF LENGTH TO DEPTH. 


Sheerstrake 
for i length 


2 


amidships. 


inches. 


32 


~ 1650, 1900] 34 


“1900, 
“2150 


2150] 36 
» 2400} °38 


2400, 2650] “40 — 


_ 2650, 
2900 , 3150 


2900] __,, 


~ 8150, 3500 
~ 3500, 3850 
~ 3850 4200 

4200 4600 


” 


ed 


4600 5000 
5000 5400 
5400 5800 
5800 , 6300 
6300, 6800 
6800, 7300 
: 7300 be) 
“7900, 8500 


” 


) 


) 


Above il 3 


Strake below 
Sheerstrake 
1 


for D} length 


amidships. 


inches. 


24 


and not 
exceeding 


Stringer Angle 
for i length 
amidships. 


inches. 


2 


x 32 


14, 


Stringer 


for 3 le 


Plate 
ngth 


amidships. 


inches. 


Tie Plates and 

Deck Plating 

for 4 length 
amidships. 


inches. 


z) Py) 


2) 


by) 


7900} 


56 


8500, 9200 
~ 9200, 9900 
9900, 10600 
“10600, 11400 


11400, 12200] -68 
pee 3 18100). 


13100, 14100 


14100 ,, 15200] -74 


15200, 16400 
16400, 17600 
“17600, 18800 


18800, 20100] -89 


20100), 21500 
21500, 22900 
~ 22900, 24300 
24300 ., 25700 
25700 27100 


46 x 


‘46 


27100 28500 
28500 29900 


The tonside scantlings and decks before and abaft-a brid 
are to be maintained throughout the length of a‘ 


the breadth of the vessel. 


The upper deck stringer angles in the Above Table may be 


Stringer angles at ends in way of erections, 


3 ” 
Ompl'3Qaeck 


UNDER 


Stringer 
ate. 


inches. 


22 


oy 


24 


THICKNESS OF 
UPPER DECK 


“LONG” 


BRIDGES. 


Tie Plates 
and Deck 
Plating. 


inches. 


22 


24 


THICK- 


NESS OF 


SHEER- 


STRAKE 


AND 


STRAKE 
BELOW AT 


ENDS. 


inches. 


sek” 


TABLE 18. 


(See Continuation. 


EAM 


STRINGERS see 
AT ENDS 
PLATING 
OF UPPER, rete 
AWNING OR a 
SHELTER eee: 


DECKS, ALSO 
THICKNESS OF 
TIE PLATES 
AT ENDS. 


inches. 
10 x ‘22 
og! 


9) 


bd 


ge are to be determined by the vessel's proportions taken to the upper deck. These scantlings 
‘short” bridge, and are to be extended within the ends of a “long” bridge for a distance equal to one-third 


gradually reduced at the ends of the vessel to the size given in Table 17 for upper deck 


TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER, 
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AWNING or SHELTER DECKS, and “LONG” BRIDGES. 


PROPORTIONS OF LENGTH TO DEPTH. 


nave 13 and not 


LONGITUDINAL 
NUMBER, 
Sheerstrake | 5ttake below | 
in 
amidships. _| 
Above opecing anches, inches. 
29900 ma 31300} -98 ‘76 
31300 , 327001100 | -78 
32700 ,, 34100] 1:02 ‘80 
34100 35500] 1:04 82 
35500 , 36900] 1:06 | -84 
36900 ,, 38300] 1:08 ‘86 
38300 ,, 39700] 1:10 88 
39700, 41100] 1:12 ‘90 
41100 ,, 42500] 1:14 “92 
42500 ,, 43900) 116 | ‘94 
43900 , 45300] 1:18 ‘96 
45300 ., 46700] 1:20 ‘98 
46700 ,, 48100] ‘90pna\~ -82 


48100, 
49500 
50900 
52300 
53700 
55100 | 
56500 
57900 
59300 
60700 
62100, 
63500 _,, 
64900, 
66300 
67700 
69100 
70500 
71900 
73300 
74700, 
76100. 
77500, 
~ 78900 — 

~ 80300 


49500 
50900 
52300 
53700 94. 
55100} “96 ,, 
565001 , ,| ‘90 
57900 
59300 
60700 
62100 
63500 
64900] , ,| °98 
66300 
67700 
69100 
70500 
71900 
73300] | 1:06 
74700 
76100 
77500 
78900 
80300 
81700 


2 


exceeding 


Stringer Angle 
for zi length 


14. 


Stringer Plate 
for i length 


Deck Plating 
for | length 


axetientti amidships. ae atabte: 
inches, inches. inches, 
5 x 5x 68) 59x64) -44 
ET a 60 x 66 eee, 
pon) SU ete al ae 
pee OE) ” 62 ss) =.) 
ee, 2000 63 x 68 EY Fh Se 
eh) Se (Cael et 
” ” ” 65 ek] ee 48 
er ees a ae 
» 04 [2048 x “72 ” 
6x6, |, » 7480" 
9 9 49 oe ” 
B39 a) “76 Pe) ‘76 ” 
yp» » |, 00, | 02 


by) 
51 , 


70) 
> re) 88 


REE: 


» 59 x 98 


Lae: Se ae 
60% 1-00 


> » 104 
62x 1-06 


TABLE 18. 


(Concluded. ) 


THICKNESS OF THICK- BEAM 
UPPER DECK NESS OF Cy aan 
UNDER “LONG” SHEER- OF UPPER, 
BRIDGES. Prenat pt td 
— DECKS, ALSO 
Stringer Deck Sebiereged Tre Peaeenn 
Plates. Plating. ENDS. AT ENDS. 
inches, inches, inches, 
‘48 36 ‘44 
Lz 9 - 9 en 
9 ” ‘46 x 
yen Aas 
Pict) eae OF 3 
ae a Ah 
S| SOY Peer 
50 ; 48 
” ” pee 259 
) ? 9 
” 42 Lm 
” a leg i eee 
” 2 50 


The topside scantlings and decks before and abaft a bridge are to be determined by the vessel’s proportions taken to the upper deck. These scantlings 
are to be maintained throughout the length of a “short” bridge, and are to be extended within the ends of a “long” bridge for a distance equal to one-third 


the breadth of the vessel. 


The upper deck stringer angles in the above Table may be gradually reduced at the ends of the vessel to the size given in Table 17 for upper deck 


stringer angles at ends in way of erections, 


Luoyp’s ReGisTeR or Surppine, Lonpon,—13th June, 1912, 
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Diameters and spacing ot RIVETS and breadths of 


Thickness of PLATES 


inches. 


22 


and not 
exceeding: 


b ‘34 


Diameter of Rivets 


Breadth of QuapRuPLE riveted Burr, 


Srrars in inches 


Breadth of TREBLE. E riveted ‘Burr 


Srraps in inches 


eee eee oe 


‘Breadth of Douste riveted Burr 


STRAPs in inches 


Breadth of SINGLE riveted Burt 


SrraPs in inches 


Breadth of QUADRUPLE riveted Burr 


Laps in inches 


Breadth of TREBLE riveted Burr 


Laps in inches 


Breadth 


of DousLe 
Laps in inches 


riveted Burr 


Breadth 


Breadth of 


of SINGLE 
LAps in inches 


Lars in ea 2 


Breadth of Dovusxe riveted Epcr 


Laps in inches 


TREBLE riveted EpGrE 


Breadth of SINGLE riveted EDGE 


MAXIMUM SPACING i CENTRE TO CENTRE. 


4 


c, toc, 


Lars it in 1 inches 


diam ae 8 of 


de Plating, and ail 


Beam String er Plates — t quadruple 
riveted buted QPS) ws. = b : 


eee 


In niikiees of Outside Platin 
aie le Riveted tng 


and aft) 


In + Butts of Outsi 
diam. Double 


Bat 


traps ; 
Plating, Butts of Margin Plates. 
Tie Plates, and Floor Plates; al 
and Edges of Inner Bottom Plating 


(forward 
Lapsand | 
Butts of Deck 
Girders, 


sian, ay 


6 


e. 


Frames and Edges of 


i 
bs 


Shell Flange of W.T. 
Butts and Edges of 


ly Gunwale Angle Bars, Margin Plate 
ngles, Quintuple Riveted 
Edges and Butts of Bulkhead Plating, 
Angles connecting Side Stringers to Web 


Butt Laps, 


Deck Plating, W.T 


Bulkhead Frames except Shell Flange ... 


In Flat Keel Angles, Vertical Angles | 
connecting Floors and 


canine Girder, 
Bulkhead Frames, 


Mast Plates, ars | 
and cross S ties in n after peak Fr | 


diam. In Deck Plating to 


to c. 


Beams where single | 
flange beams are fitted at alternate frames 


Stringer Angles 
Frames and” 


tinuous 


flange ccapeeell are 
\ frames... : 


In °Frames, Reversed Frames, Floors 
Keelsons, Beam Angles, Deck 
Face’ Angles on Web | 
Side Stringers, Bulkhead 
Stifleners, Longitudinal 


and H 


ngles on con- 


Girders, Vertical Angles - 
ing Floors and Side Girders, and Deck } 
Plating to beams except where single 


hesapee - ae | 


so Butts | 


Hold | 


5 
8 


inches. 
Above 


34 


and not 
exceeding’ 


‘48 


+ 


or 


inches. 
Above 
"48 
and not 
exceeding 


66 


(or) 


inches. 
Above 


‘66 


and not 
exceeding 


Ri 
1 


25 


inches. 


and not 
exceeding 


114 


BUTT STRAPS, BUTT LAPS, and EDGE LAPS. 


inches. 
Above 


TABLE 19. 


BUTT STRAPS. 


THICKNESS OF BUTT STRAPS, 


HICKNESS OF BUTT STRAPS, 


Thick- 
Double, ness Double. 

|Strapwhich| Strap on of single. iStrapwhich Strap p on 
“is Counter-| opposite is Counter-| opposite 
| sunk for side of, | | Plates. sunk for | side of 

Rivets. Plate. Rivets. Plate. 

inches. inches. inches. Jinches.| inches. inches. 

. oy = “AL 
721 90} -52 44 


‘94 
96] -56 
98 


“46 
“48 


84|1:06] , | 52 
86 }108| 62 |» 
D4 


‘921-16 


94/118] -66 | -60 
‘96]1-20| , | -62 
‘9811-22-68 : 
1:00]1:24; , | “64 
1021-28] -70 |» 
1:041-30| , 66 
1008-$2/-72 |} 5 
1:0811:34| , | ‘68 
1:1011-38| ‘74 |, 


1:1611-46 | 


1:18]1-48 -78 ae 
1:20:50! , | 74 


+ In butts connected by single butt straps alternate rivets may be omitted 
in the back row of treble riveting when the longitudinal number is 16,000 and 
under ; when above this number, the rivets in the back row are not to be more 
than 5 to 5} diameters apart from centre to centre. All overlapped butts are to 
have complete rows of rivets, 


* The rivets attaching the outside plating to the frames are to be spaced not 
more than 6 diameters apart from centre to centre where the depth of framing is 
above 1l inches, and throughout the vessel where the rule frame spacing is 
above 26 inches. Where the framing consists of channel bars with reversed 
frames the rivets attaching the outside plating to the frames are to be spaced not 
more than 53 diameters apart from centre to centre. 


Where the framing is in accordance with the requirements of Table 2, the 
rivets attaching the reversed frames to the frames are to be spaced the same as 
the rivets through the frames and outside plating. 


In deep water ballast tanks and in fore and after peak tanks, the rivets 
through the frames and outside plating are to be spaced not more than 54 diameters 
apart from centre to centre. 


The rivets in the plating and frames in the bottom of steamers, forward of 
the three-fifths length, are to be spaced not more than 5} diameters apart from 


_| centre to centre. 


Rivets to be } of an inch larger in diameter in the Stem, Stern Frame, and 
Keel, but in no case need these exceed 1} inches in diameter, and to be spa nced 5 
diameters apart from centre to centre. In single screw steamers above 350 feet 
in length, the after lengths of shell plating are to be connected to the portion of 
the stern frame below the boss with three rows of rivets. 

For diameter and spacing of rivets in Rudders, see Table 24, 


LLOYD'S REGISTER OF SHIPPING, LONDON.—Sth May, 1915, 
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TABLE 20. 


NUMBER of RIVETS IN EDGES of Plating between Frames Amidships, 


excluding Rivets in Frames. 


NUMBER OF SIZE OF COUNTERSINK FOR RIVETS IN OUTSIDE PLATING. 


RIVETS IN 
EACH ROW. 


ins. | ins. ins. ins, 

Above | Above Above| Above 
> 

. 3 . . 

22 |-34 -48 66 | “88 

nd not/and not/and not/ and not) and not 

exceed-|exceed-|excced-| exceed- 


Thickness of PLATES......... 


ing ing | Ing ing ing 
"34 48 66 [88 /1:14 
Diameter of RIVETS ......... Fi/1l/i 


Spacing of F 
P § fe awEseO ins, 


1 
by elmer dae 2: 203 ” 


” ” PP 2 1 oP) 
” ” o7) i 2 ” 
ee ” Py 22 ) 
oe Py Py] 22 y by) 
” ” ” 23 ” 


Rivet 


” oy) ” 28 2) 


The countersink is to extend through the whole thickness of 
the plate when not more than ‘60 of an inch in thickness ; when ‘60 of 
an inch or above, the countersink is to extend through nine-tenths 
the thickness of the plate. 


OL 
Be 7 324 ” 


” ” ” 33 PP) 
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FORM OF RIVET TO BE USED IN 
OUTSIDE PLATING, 


The tapered neck of Rivet to be 
of suitable length in relation to 
the thickness of plate in which 
it is intended to be used. 


In single riveted seams one frame 
rivet is to be fitted through the land- 
ing edges at each frame. In double 
riveted seams one frame rivet is to be 
fitted through the landing edges at 
each frame, except where the frames 
or the edges of the outside plating are 
joggled when two rivets are to be 
fitted. In treble riveted seams two 
frame rivets (the upper and lower) 
are to be fitted through the landing 
edges at each frame. 


Where the fore and aft flange of 
the frame does not exceed 3 inches, 
the rivets attaching the outside plating 
thereto should not exceed 7 inch in 
diameter, and where it is 3} inches 
wide, they should not exceed 1 inch in 
diameter. 


There are to be at least four rivets 
in each flange of the angle bars 
between the frames, which connect 
the stringer plates and intercostal 
plates to the outside plating, where 
the frames are spaced not more than 
26 inches apart ; where the spacing is 
above 26 inches and does not exceed 
30 inches there are to be five rivets 
in each flange; and where the spacing 
is above 80 inches and not more than 
33 inches there are to be six rivets in 
each flange. 


The rivets in the beam knees are 
to be in number and size as required 
by Section 20, paragraph 15. 


The rivets in the vertical angles 
connecting floors and outside brackets 
to margin plates are to be in number 
and size as required by Table 9. 


The rivets in the connecting straps 
for web frames and side stringers 
are to be in number and size as 
required by Table 5. 


RIVETING of BUTTS and EDGES. 
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ue aA. 


THICKNESS OF PLATES. 
re x Aboy Above Above | Above Above Above 
22 | 36 | 38 | -45 | -48 | 54 | 60 | 8 | -76 | 84 | ‘O¢ | 1-04 
epuatine. | eumeane |. eomeiog commit pat comand coming aes ch cannes |. .seeadine aainne nating 
6 38 . . . [ ; . : | 1:04 ie { 
a Double. | Double, | Treble. Treble, Treble, Treble. | Quadruple, | Quadruple. | Quadruple. Sons rece | repeaters} Donble steape 
2 : | = 
b i ” | ‘Treble. ” ” ” ” Treble. ” 5) Quadruple. | Quadruple. ot SA: 
e a | iene, Double. ” ” ” ” Treble. ” ” Haran 2 Quadruple. 
d = ” ; ” » ” ” ” ” Quadruple, ” ” de: oh E 
e ” ; ” ” Double. ” ” » ” ” ” » 
f Single. Single. Single. oD) Double. ” ” ” ” x ee 
g ee Double. Double, ” ” Double. Double. Double. Double. Double. Double. 
h ” Bingle. ; Single. Single. ” ” ” ” ” Treble. Treble. 
i ” : nt ” . ” Single. ” ” » ” 4 
; ” ” ” Double. Double. ” Py) ” oy : : 
U ” Single. ” ” 


The requirements as to attachments are to be regulated by the 
thicker of the plates connected. 

The edge attachments all fore and aft of outside plating and 
middle line strake of inner bottom plating are to be regulated by the 
thickness of the plating amidships. 

Where the breadth of any strake of outside plating exceeds the 
limits given in the following Table, additional riveting is to be 
provided at the butts in excess of that required by the thickness of the 

lates. 
Butts of side plating of “short” deck erections should be not less 
than double riveted. 

As an alternative arrangement to the treble riveted double buttstraps 
required by the above Table, quintuple riveted overlapped butts may be 
adopted, except for strakes which are doubled. 


a, Butts of sheerstrake, strake below and stringer plates, of the upper- 
most deck, whether upper, awning or shelter deck or “long” 
bridge, for half the vessel’s length amidships. 

Where the sheerstrake is doubled, single buttstraps treble 
riveted are to be fitted to the butts of the sheerstrake and doubling 
plate, of the same thickness as the plates connected. 

Butts of outside plating from keel to upper turn of bilge for half the 
vessel’s length amidships. ; ; 

Butts of boss plates. 

Butts of centre girder plates in double bottoms. 

Batts of floor plates and web frame plates. © 

. Butts of flat keel plates for half the vessel’s length amidships. 

Where the flat keel plates are doubled, single buttstraps 
treble riveted are to be fitted to the butts of the keel plate and 

_ doubling plate, of the same thickness as the plates connected. 

. Butts of flat keel plates at ends of vessel. 

. Butts of outside plating from upper turn of bilge to strake below 
sheerstrake. 

Butts of pray plating from keel to upper turn of bilge at ends of 
vessel. 

Butts of sheerstrake, strake below and stringer plates of upper and 
awning or shelter decks at ends of vessel. 

Butts of beam stringer plates of 2nd decks and decks or tiers of 
beams below. 

Butts of tie plates. 

Butts of margin plates and middle line strake of double bottoms 
for half the vessel’s length amidships. 


Butts of vertical keelson plates, rider plates, and foundation plates. 


i~Vis) 
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MAXIMUM BREADTH 
OF STRAKE FOR 
RULE RIVETING. 


DEPTH (D) OF VESSEL, 


Feet. Inches, 
Notexceeding 20 54 

Above 20 ana _,, a 24 60. 

3 ee ae ee 66 

i: = fag 


e. Butts of deck plates for half the vessel's length amidships. 
Butts of inner bottom plating for half the vessel’s length amidships. 
Butts of side girders in double bottoms. 
Butts of margin plates and middle line strake of double bottoms at 
ends of vessel. 
f. Butts of deck plates at ends of vessel. 
Butts of inner bottom plating at ends of double bottoms. 
g. Edges of outside plating from keel to upper turn of bilge. 
Joining seams of stringer plates where the stringer is fitted in twe 
.breadths. 
h. Edges of outside plating from upper turn of bilge to strake below 
sheerstrake. 

The edges of sheerstrakes are to be double riveted except 
where the thickness of the side plating is above ‘84 of an inch, 
when they are to be treble riveted. 

In vessels exceeding 480 feet in length and where the thickness 
of the side plating is not more than °84 inch, the landing edges 
are to be treble riveted for one-fourth of the vessel’s length in 
the fore and after bodies for a depth of one-third the depth of the 
vessel, the actual position of this treble riveting to depend upon 
the arrangement of shell plating and the special design of the 
vessel, or other equivalent strengthening to be afforded. Vessels 
of from 450 feet to 480 feet in length are to be additionally riveted 
at the before mentioned parts proportionately to their length, or 
to have other equivalent strengthening. Each case requiring 
this additional riveting of the seams is to be submitted for the 
approval of the Committee. Where the thickness of the side 
plating is above °84 inch, the edges are to be treble riveted for 
four-fifths of the vessel’s length amidships. 

i. Edges of deck plates. 
k. Edges of middle line strake of inner bottom plating. 
1. Edges of inner bottom plating except middle line strake. 
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DIAMETERS OF RUDDER HEADS. TABLE ae. , 


SPEED OF VESSEL IN KNOTS PER HOUR. ** 
AxD¥ | Sine 10|10 13] 12 ='14| 14 m 16| 16 18] 18 ='30| 20 
ss 2: : DIAMETER OF RUDDER HEAD IN INCHES. 
om “S| 2 | 38 | ap | sh | 4 | ay 
5 84. | 3 | Sb | ot eee 7 eee 
84, 40 Ti Sie at aie ae 
7 ee Rie Bar Ss Sr ee ees 
7 ae ae ae eae bt | (BS 
55, —sd64 4 ee oe a Ss ee a 
5 43 4; | 5h i | 6 
(pe ee 4h 43 we ee Se er 
a a: a ie 6 4 7 
a4; 105 | 5& | 6 53 } § 74 
Te i a 5} 6 6} 7 74 
117 , 130 54 53 61. 6 | 74 7, 
130 , 144 | 58 6 6} i eee 8 
144 , 160 6 6 | 68 1 3 81 
Ih. ¢- 176 | Ge | 6F 7 we 8 8h 
17a, 199. 6, | 63 Fhe ee FE } 8% 
192, 209 63 7 | 8 8h 94 
209, 227 7 7} A + | 8 93 
227 ,, 246 74 7} 8 4 9 93 
246, 268 | 7h 73 } A 1 10 
a eee ae 8 3} 9. 4 On J. TOL 
2 ee ee ee 4 Oia oe 10 103 
ee rae 8 | 9 % | 10 .| 103 | In 
390 , 445 9 Oy 0 ane ie 12 
"7 4d5 505 9: | 10 10} 11 12 13 
505, 570 | 10 10} 11 11} 124 13} 
570 , 640 | 103 11 114 124 134 144 
640 , 720 | 1 11} ¥e. 13 14 15 
720, 800 11} 12 12} 13} 14} 154 
800 , 890 | 12 12} 13 14 15 16 
890 , 980 19." | a8 | 18h 144 154 164 
~ 980 ,, 1080 13 13} 143 154 163 173 
1080 ,, 1180 134 14 15 16 17 18 
1180 ,, 1290 14. 144 | 153 164 Fy 18} 
1290, 1400 14} 15° 16 17 18 19 


* A is the total rudder area abaft the centre line of the pintles in square feet, and D is the distance in feet 
of its centre of gravity abaft the centre line of the pintles. 


*#* The diameters of rudder heads of sailing vessels are to be as required for vessels with a speed not exceeding 
10 knots per hour. 
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TABLE 23. 


COUPLINGS of RUDDER HEADS. 


HORIZONTA 
COUPLING. VERTICAL COUPLING. SCARPHED COUPLING. 1) 


6 BOLTS. 8 BOLTS. WIDTH OF SCARPHS. BOLTS. 
5 5 -| LENGTH 


; *K 
Oto og Diameter Diameter oe NUMBER. 
Centres of of Bolts Width of of Bolts 


and At Top. At Bottom. G ~| Diameter. 
Pole FOr Thickness | Coupling. | Thickness | SCARPH. Total. | 12 Top KK 
2 of Flanges. of Flanges. “ Row. 


Coupling. 


inches. 


1j 


inches. inches. inches. inches. inches. inches. inches. 


tae) eee ae Has 10 | 163 
oh tee ad s | 153 | 11 17} 
6 ee eae a a ae a 


— 
—_ 
le 
(SM) 
aloo 
wo 
co 
[S\) 
alco 
isv) 
—_ 
i 


25 | 84k 


wer | aloo | Ble | Bl | Re | oe 


112 | 84 | 29 | 33 | Bay | 26 | 36 
12: | 3¢ | 30 | 38 | 388 | 97 | 873 
123 | 32 | 312 | 32 | 35 | 28 | 389 
13 | 3¢ | sa | 3¢ | 36: | 29 | 40 


6 | 2 
ee ee 
8 oe | 
6. | ig fede | ae ar) oe as A ee 
6: | 1g | 152 | ag | ive | 2k | ton 1 6 | 2 | BF 
6. | 3. | jeu |e | Js) 128 ) SOR e eo e 
7 | 8 | tee | @ | wee) 48, | Sie eee oe ee 
7 | 2 | tvs | 2a | 194 | 183 | Bib) 7 | 2 1 
7 | or) 18 Pei ee0l | dk Poa eon oe 
ae Se ele Si le ale ate. Le 
3: | 9. | 20 | of | 22, | 163 | 25. | 7 | 2 | O 
8: | 93 | aia | 28 | 238 | 16g | 26 | 7 | 2 | 28 
9: | ee) om [oe Ho Sb ic douvpen Geld ane pes 
, |oe 1 oe | Be Ber 1 Tenet ands ee teen ee 
i0 | 3 | 22 | 8 | om | ie | 80 Pe a) 
10, | 3 | 26 | 83 | 282 | 202 | 32 | 8 | 2 
10: | 33 | 27 | 3 | 80 | a | 38 | 8 | 2. 
Pia ly aes 
tp es 4 
oyela see 
ia: Tse 
rae eae 
rane 


asa | ico 


30 41 


— 
(Sy) 
j= 
i 
vo 
vo 
je 
— 
15%) 
“N 
wh 


* The diameter of bolts in horizontal couplings is to be measured at the coupling surfaces. 


* * The diameter of bolts in vertical and scarphed couplings is to be the minimum diameter clear of 
the screw threads, and the diameter at bottom of threads is not to be less than Zths that given in the Table. 


} The thickness of the tip of the palms of scarphed couplings is to be ‘13 of the diameter of the head. 


Luoyo’s ReGisteR OF Suipprna, Lonpon.—17th June, 1909. 
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RUDDERS. TABLE 24, 


(See Continuation.) 


DOUBLE PLATE RUDDERS. ) SINGLE PLATE RUDDERS 


Denes Arm at each Pintle Keyed to Mainplece. 
a Diameter 
eee : Section Minimum Section of 
a : ot dimensions ee asa zs Mainpiece 
on | bee eee os. | Ses SS faeces KS Cider 
at Heel. and Stays. bt eoeed (if rectangular). of Arm = round ot Arm pes Ear 
at Mainpiece. | piece.| at Point. ee 
inches. | inches. inches. | inch “inches. | inches. | inches. | — cqinshes inches. “inches. ines. | inches. | inches. 
24 | 3 2 x 2 | 28x«1h | 1b | 2hx« 3] 45 | 74 
el Le bi OBL 3 ee | Tey eines |) 45 1 7a 
24 |. 2 | 23] 2tx 2h] 32x25 | 1g | Qax 3] 46 | -76 
x g | 23] 21x 23] 3Ex21 | 13 | 23x 3] 46 | -7 
a6 [> 2 7 8 I Phx Bo] Bie oe | Te) Oey 2 |) 47 78 
+x 26/2 1.8 | 28x 8 4 x2) | 1b18 x 4 |) 48 | -80 
2EX1 | 26 | & | 83] 22x. 88] 44x28 112/38 x £ | 49 | -80— 
24 X t | 33] 3 x 33] 44x22 /2 | 34x 41] 50 82 
23 x 28 | 2 | 84] Six 321 48x25 /2 | 81x Z|) 51 | -84 
23 x1} | -28 | .38| Six 4] 5 x8 | 2h] SEx1 |) 62 | -86 
2sx1i | 28 | 4 | 4 | 34x 4 | 5}x8h | 23] 8ix1 | 53 | -88 
30 | ¢ | 44] 4x 4 }x8k | 22 | 33x1 | 54 | -90 
a 4tx 4 | 53x83} | 228 | 3gx1 | 54 | -90 
4 | ax 4b [6 x8t |e 4 xi | 55 | 90 
t | 48 | 48x 46] 6)x8¢ | 28 | 4¢x1 | 56 | 04 
4 1 4t7 6 x 4b] 6hx%8) | 2b [43x01 | 57 | -94 
31x 1%./ 4% 1.5 | 5kx 447 6Ex82 | 2h] 43x1 | 58 | -96 
81x 12 | | SEP bhx 4-7 x8h) 21-15 x1 | 60 | +98 
34x15 —& | 5h] 6 x 48] 74x88 | 28 | 5x1 | 60 | 1-00 
BEX1k | + 4 | 53] 61x 43] 74x83 | 28 | 53x1 | 61 | 1-00 
32x12 | — & | 53] 6kx 5 | 73x8% | 22] 53x1 | 61 [1-00 
See tL |-6 | Ox ot | 8 x4 Ther exit ee | a0 
| 6x4h.)4 x2- “1 | 63] 68x be] 8ix4h 13 | 6ix1h | 63 | 1-04 
| 7 x44] 4 x2 1 | 6/7 x 6 | 9 x48/3 | 6)x14 | 68 | 1-04 
| 4x2) 1 | 7 7x 68] 9bx4b | 3h | 62x1b] 64 | 1-06 
<5 | 4b x2) iy 74| 8 x 68] 10 x4 | 3117 x1k| 65 | 1-08 
1 | 41x 21 “1 [8 | 8tx 7 | 10)x43 | 38 | 7ix1k | 66 [1-10 
1s 8h 84x 72011 x5 | 3h] 7kx1k | 67 | 1-10 
1 7 8h] 88x 74 | 11a x5h | 88 | 73x14 | 68 | 1-12 
i ol 9 | 94x 72] 12 x58 | 83 | 72x1h | 69 | 112 
_ 92x64 | 5 x2% ay | 9 | 98x 8 [125 x 5e [38] 72x14 | 70 [174 
| 10 x61 21 1} 0.x 8}]13 x5s | 82|8 x33] 71 | 1-14 
10} x 63 25 1} 10}x 83 | 13x58 | 3; |8 x1k| 72 | 116 
11 x65 28 1k 103x 93] 14 x5§ | 32 | 81x14 | 73 | 1:16 
11} x6} | 5 x28 | (de 11+x 93 | 143x53 | 4 | 8x1h) 74 | 1:18 
114 x 63 28 | _ 11$x10 | 15 x5g/4 | 8}x1h} 75 / 118 


Diameter 
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RUDDERS. 


SINGLE PLATE RUDDERS. 


Arms at and between Rudder Pintles. 


Ciel oe — = Diameter of 
kecan of Keyed to Matnplece. 5 ‘Forgot to Main place. a prea neny 
ea 22. ti Depth and Thickness Devel of Asans: pe ‘stance cia pest 
Thickness Ofksn lt eae a of Arms Bergeon oD centre. 
of Arms at round With With Serene. oS Plate. (e) 
Mainpiece. Mainpiece. ped ian of Arms. 
ene Suchen! alll (ue aduchane milf aiggnens0ul IbvaGnce am/ Menctica ae chan nen | Mee eatan| Minchien nll Atinchans. a 
23 ie Pdacay | ae 106s) ae) obese so es 
ad,’ a 3 ; [fe Sates al 2 2 4 r 
ee ee Sx. | de |b | ae dee ee od 
oe | 2 | Sex Tee ae | eae) Oe ee 
3} 2 OLxis | ad (ab. | 4b | ee k- | BO fee 
rr ee Ee a ie ae ae eS ee ea. 1 
4 [2 | 4 xg [ig | oy | 4 | etx F | 27 | 4 | 
“4. | 2 | @xig | ae 1 6b | 4, | pax gl a7 | ba) 
4 | 2 | &x2 15h. | 4k | eee er ee 
at 23 | 43x24) | 13 | 5b | 4g | 28x % | 27 | 56 1 
5 S oO MPL | ab Oe | ae Bee ea ae pee 
oe | 8 | 5 xe | ay | oy [4 | 8 xi [28 | 38 TG 
_ 53 3 BixOh |) ae 1) G. |B Se Set eRe 1 
aoe |. 8 “Byxee | 1g | 6 | 5 | 8x1 | 28 | 60 | 13 
6 | 8 | Saxe | ag | 6 | 6 | sixi | 20 | 62) 
GL | -8: [ bax [ap | 6 | 6 le Sixt | 20 ot vile 
6; | 3: | 5¢x2s | 13 | 6 5 | 33x1 | 29 | -66 i}. 
62 383 6 xb | ib |. 8 [5 | Bea 99 | 66 | 1} 
7 Te is ee ie ae ee eee 30 | °68 1} 
74 | 3) | 6 x28 | 2 | 6 | 6 47x 0 
ees i | 6 x2% + | 6 5 | 44x1 30 | 70 1 
7 3 61x83 2 | 6 | 5 44x1 | 380 | ‘70 ik 
8 4 | 64x3h | 6 | 5 4tx1 31 | :72 4 
83 ; | 6:x3i | 22 | 6} | 5} | 43x1h | 31 [72 | Wb 
9 2 6x8) | 2, | 6h | 53 | 4kx1k | 82 | “74 } 
9% $ | 63x35 3 Li} bh |) tee ee ze 1} 
— 10 5 6x43 | 22 | 6s | 54 | 4¢xig | 33 | 78 |. 12 
103 5} | 6hx4t | 8 | GE | 5k | 48x14 | 33 | °80 } 
ky _ 6h 6ix4de | Bt | 7 | 6 43x1i | 34 | 82° 1 
114 be | 6ex4e | St | 7 | 6 | 48xia | 84 | 82 4 
a Se a ee oe a ae 5 xli | 35 | -84 1 
it. | 6h lovee | Oho | LT ol nG > es a 
cER By FERRE fh BES ah ie 5 xlk | 36 | 86 = 
13} 68 | 72x5 38 | 74 rm ee ey ee ae 
14 63 8 x5 | 38 | 72 | 6h | 5x1 |: 87 | 88 i 
145 7 BExSi | Be | 78. | 6k | Sede Por] ee iF 
15 7 81x53 wis a | 5ix1t | 38 | 90 n 


TABLE 24. 


(Concluded.) 


(a) The figures in this 
column to be the fore and 
aft dimensions. 


«») The figures in this 
column to be the athwart- 
ship dimensions. 


(e) Fillets to arms forged 
or cast on the mainpiece not 
to have a less radius than 
one-fifth of the distance 
between the arms. 


(a) Radius of fillets to 
be equal to half the distance 
between the arms. 


(e) Where the width of 
arms exceeds four and a half 
inches reeled riveting is to be 
adopted. 


(f) The pintles of double 
plate rudders are to be spaced 
as required for single plate 
rudders having an arm at 
each pintle. 


Luoyp’s REGISTER OF 
SHIPPING, 
71, FencHURCH STREET, 
Lonpoy.— 
17th June, 1909. 
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STEERING CHAINS, RODS, QUADRANTS, and TILLERS. 


Dia- | Dia- 


FORGED IRON QUADRANTS AND TILLERS. 


TABLE 25. 


CAST STEEL QUADRANT TILLERS. 


BOSS OF ae Fe 
plover ia Saf ie QUADRANT. Sizes of Arms at two Diameters of Rudder head from Centre of Rudder head. (ob) 
stows ae| "| Gay | (a) [Doom site| one ama. | wo anws, | HREP | youn amas, wo anws, | wo anus. |runee ana 
inches. {feet. inches, iughes! | inhi, inches.| inches. | inches. inches. | inches. inches. |inches. inches.|inches. inches. 
of j.2 10) 2 | & 23) SF) Sixth) Z 
“38 Of ga 8 | 5h ap xe | | 
—3E [30] #4 | 8t|_5t | Bix OE : 7 
b[3-2 | ye) se] 8h) 6) [3h xa feb 
3¢ 193 2) ve} re} 33) 63] 4 x2) 
413 4/3 /¢/4/ Al &xa oat Ean 
IRR 
LS 6] el HL 4s] 8 |b x2E | BExeE | : : 
— zs 38 6 a | 4 83 94 X24 4 x24 Bo inches. | inches. | inches. inches. ind, inches. 
“6 [3 8|% | 415 |_9 | 5hx3 | 4xah oe x1} 
by] 3 8] 44) 44] Si) OF) 53x38 | 4x2) 6. x1} 
54 | 3 10] ¢ | 48) 5h) 9 | 6 xBi} 4x2 61x 1k 
bi [3 10| 3 | 48] 53/10} | 6:x3}/ 5 xah| 63x13 
6 [4 O] Hil [6 10s] 64x8h) bi x23 7 xi 
61/4 O] & [1] GF) 12 | 68x33) 54x28 71x18 
63/4 2) & |e] 63] 113 | 7 x3e)] 5ix8 k ion 74x13 
63] 4 21] 18|1,3;| 62/ 12 (4x38 | 5Ex3 ‘ a 72x12 
er e4 441 Ji oy eh | Vix 6 xsl Pn hos Si 8 xl} 
Hm [4 41 (1) [74/13 | 7x4 | 6 x33 SExiy | 2 | 8ExTZ | 
Ty [4 6 [Tye | 15-74] 13h | 8 x4h | 6Ex3h yxis | 2 | 84x14 
414 611s (18 | 73) 14 7 8ix4at | 61x33 8ex1k | 2 83 x2 
(8 4 8ilk |e [8 SIA] Bax 6x4 | bexBeT 9 x13 | 2: | 9 x2 
8k 15 Odell | 83) 15). 9 x5 | 7 x4 | 6 xBal OFx1e | 24 | 94x24 
915 4|13 |T 819 | 16. | 93x5} | 73x4i | 6ix33 10 xii} 2) |10 x2 
15 8118 [1447 93) 17 [10 x5e] 8 x4a] 7 x4 | 10} x2 L |} 103 x 23 
10 | 6 O [1/13 {10 | 18 | 10}x6 | 8§x4h | 7x4 | 7 x38h) 11 x22) 22 | Tl x2g 
10} |6 4/13 |1% |10}| 19 {11 x6}| 9 x4¢] 8 x4 | 7§x8h| Tyx2h | 23 | 11)x2e 
Tl [6 8 ]1,%/1}3]11 | 19% |11yx6s | 9}x5 | 8kx4h) 7x4 | 12 x28 8 [12 x38 
Ti} | 7 4|1% (2 |113| 203 |12 x7 [10 x5t| 84x5 | 8 x4i| 193x213 | 12hx3t 
12 [8 0 |1g |2 412 | 213 | 12)x7h | 10}x5} | 9 x5 | 8h}x4k/ 13 x28) BF | 13 x3h 
‘T2578 0 | —| —}123| 22) [13 x7h | 11 x5h | OFx5 | 8x44 135x23 | Bh | 18x 3h 
13 [8 0] — |—]18 | 93) | 13hx72 | 11dx53 |10 x5 | 9 x43 14 x23) 34 | 14 x34 
133} 8 0} — | — 13} | 243 14 x8 | 111x6 |10 x5i) 9 x48) 144x38 | 144 8s 
14.|8 0] —|— 14 [251 )145x8 | 12 x6 |10ix5i) 95x43/ 15 x8 3 | 15 x32 
144} 8 0} — | — |143/ 261] 15 x82 | 121 x62 |103x5i) 92x5 | 15ix3l | 4 154. x4 
15 {8 0} —|—]15 [27 | 15}x8s | 123x61 |11 x53/10 x5 | 16 x3i| 4 | 16 x4 
(a) Where the radius of quadrant or length of tiller adopted, (>) The sizes of arms at ends may be reduced to three-fourths of 


differs from that given in the Table, the diameter of steering chain is 
o be calculated from the following formula :— 


a=38, / 


D3 


R 


where d=diameter of chain in inches ; 
D=diameter of rudder head in inches according to Table for 

rudder heads. 

R=radius of quadrant or length of tiller at centre of the chain 

in inches. 

The steering rods to be one-fourth larger in diameter than the chain, or 

of the corresponding diameter given in the Table for the chain required. 


the dimensions given in the Table, and where a quadrant tiller is 
not keyed to the rudder head, the arms of the same may be of 
these reduced dimensions throughout their lengths. 


The diameters at the centre of the chain of leading block sheaves 
are not to be less than sixteen times that of the steering chains 
and the pins of the sheaves are to be not less than twice the 
diameter of the chains. 
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MASTS and BOWSPRITS of SAILING VESSELS TABLE 26 
and FULL-RIGGED STEAM VESSELS. 
IRON AND STEEL MASTS. 
ae antaiiie PARTNERS. HEEL. HOUNDS. HEAD. : tees of Angie ates : CHEEKS. J 
ee | Tatckness. | ; | Thickness. | ; |' Thickness. P Thickness. i tbe ha Sides cf Anipia Base 
Footnote.) | B Iron. | Steel. a Iron, | Steel. a Iron. | Steel. a Iron. | Steel. Iron. Steel. [ten,| st, Iron. Steel. 
a ae ia ea a ins, eames am tus. ins. ins. a ins. ins. ins, } ins, ins. | ins. a (3 ins, 
48/16) 55, | .8, 13 ve | oo 13} Ys | #o | 11 te | ote) oe vee Ye|s°5/3 J x24 x $3} x24 Xo 
= 51/17 ve 20 13} te | vo 14. 16 v0 ily ts | 20 Coen Wee oe 1e|30 2X3 X 75/35 x3 X 0 
BS 54/18 ts | s'5 14 | we vo 15 Te | 20 ‘12 te | #0 cokers Whe eee 6 20 32 X3 X 632 X3 Xo 
8 57|19) ,6, dy [15 | Ps | of |153} to | 22h te | fe] eee oe _j|relit x38 xyei4 x3 xah 
S 60/20) 1%, gy {16 | Ys vo 16) ie 0 133 Ye | oo AA ee ‘|telgoi4 x3 x e4 x3 X zp 
§ | (9821) ate | wo [163 vfs | fo 78) fe [af [14 |e] oo) | es iifelvot x8 xy x8 xa 
= | OO22| ate | ao (LZ | ate | fo 183) ve | af | 143] Ye | ae] | ee iitelboe x8 xyeldex8 xa 
& | 69123 16 zo 18 16 go 19 ais 20 153 16 | 20 Le eee. ¢ ts|3P5/43 1x8 Xe4e x3 Xo% 
72124) 4S, go 19 | vs 20 20 te | 20 16 Ys | 20 td i bed i Saodl x3 X 43X38 X 3% 
_({25(25| fe | fo |194] vs | sto [21 | ae | ao | 163! 3% | 3% vee | nee LIND XB XII KS KP, 
3 | (7826 xx | sto (20 | oi | vo (218 a | ao 17h fe |e] w+ SlS9I5 x8 x 1B xB x de 
© | (82127 tu | ato AL | ate | fo P28 te | so | 18 | a fate fw | om Pa XB}x%B xB}x42 
2S | (B8(28) af | Po 22 | ato | vio (28 |. af | ao | 183) aie | wo | SEXBXa% | BEX3X ay (HIE xBhx 45 x BEX 48 
g 8729] a | v5 [223 ts | go 24 | ae | ao | 193 Ys | vo |4 X3xXie/4 xX3x x redo X4 x $8154 x4 X ¥6 
s 90/30) a8 | a 28 | ae | as (25 | ye | o's | 20) 3% | oy 4 x3x%o/4 x3x eo tSN6 x4 x186 x4 xh 
B | 93/31) 1° | 38 /24.| we | as 26 | fe | af | 204 es | 0 |42X3X 16 /43X3X 9% T4336 x4 x126 x4 x} 
S | 0632 Ye | $8 (25 | we | o¥5 [268] ve | af | 21 | as | vo [5 xBxa/5 x38x oP tee5|6 x4 x}i6 x4 xd 
a 


IRON AND STEEL BOWSPRITS. 


BED. HEEL, CAP. BED. HEEL, CAP. 
He c : ———| ———- Sizes of Angle Bar, Ba as ai | Sizes of Angle Bar. 
8 : q gq mens) reins) Tn'kn'ss oa 8 gq EMSs) [Thrkn'ss| then ss| 
[22] | 
feels) |--1 3 3 | meta été oo cal 
A las 1rn,|Stl Irn,| Stl. Iron Steel A hon stl. trn.|stl| © in| sti, ton: | teal. 
= = a. La er a. ae Se ed , — — 
Ft. ins. jins.|ins.| ins. jins.|ins.| ins. |ins.|ins ins. ins. Ft. ins. eg ins.| ins, lina ins.| ins. = tin! ina: } fing 
1 5 1 6 ph le |7z VO Ey gal ¢ 
14 | 163} 55}s%o| 14 |1°s|s°o| 12 |rtsls'o|23 x2 Xx 7|24 x2 x 38] 21 | 254/yo15%| 21 fsiz0| 173h%sls0 34x38 x, 6,133 x3 Xo 


2 X20 22 | i 2? pte 18I failed x3 x wean x3 Xz 
X sfal 23 | 28 |sfelsy| 23 felato| 19 li%slsto4d x35 Xo x34 x ah 
_X sho] 24 | 29 | fla%o| 24 | Pol ofa 20 nlfod XB4X yo/d BBX ah 
vo] 20 | 30 | fels% 25 felt 21 | 'sa0 43 x 33 X eh x BE x 3% 
20 26 31} ;‘slz"o 26 l1'8|20| BEG tod xB} x 4} x3} x 9 


Xx 
3 Xz] 27 | 33 |i'sla'0 27 | ‘Tela 22 1% go 4 x3) x TWA xB} 


FOOTNOTE.—The length for regulating the Scantlings of the mast to be taken, in all cases, from the cap to the top of the keelson. 


"O9] DW] W] Ww] 
[oe | 
| X 
No 
i} 


20 | 243) ;%5|a%| 20 |yelo%o| 163}15 2933 x3 X7%/35 
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RULES FOR THE CONSTRUCTION OF IRON AND STEEL MASTS, 
BOWSPRITS, AND YARDS, 
(Tables 26 and 27.) 


1, If Lron be used in the construction of masts, bowsprits, and yards, it is to be of good malleable quality quite free from surface or 
other defects, and to stand a tensile strain of 20 tons to the square inch and the following bending tests when cold without fracture: — 


a 


'To BEND COLD THROUGH 2. The plates to be bent over a slab, the corner of which should be rounded with a radius 
Tae eee AN ANGLE OF of half an inch. : 
OF PLATES 8. If Steel be adopted it is to be of the quality required for ship plates and subjected to 
With the Across the 
: the same tests. 
Grain. Grain. 
oa ee) 4. Lower Masts.—The plating to be of the thickness, and the plates arranged as in the 
9 Qh = Table. The seams to be double riveted ; in masts not exceeding 84 feet in length, the edges may 
16 25 8 be single riveted provided angle bars be fitted to the satisfaction of the Committee. The 
ee 30° | 11° butts below the mast partners in masts, and those inside the wedging of bowsprits, might be 


double riveted, the remainder should be treble riveted. 


16 37° 13° 


5. The buttstraps in all cases should be 4, of an inch thicker than the plates they connect 


3s 47° 15° in iron masts; in steel masts the buttstraps should be 4, of an inch thicker than the plates in 
double riveted butts and 3, thicker in treble riveted butts. The buttstraps would be better to 

1s 55° Hey be fitted on the outside of the masts and bowsprit. 

i's * 65° 20° 6. The mast and bowsprit plates should be doubled all round in way of the wedging, or 
otherwise efficiently strengthened; where masts are wedged at the lower deck, the doubling 

5 70° 25° should extend from below the lower deck to above the upper deck. 


7. The heels of all masts and their steps should be efficiently strengthened. The cheeks 
of masts should be stiffened by angles or cope iron on their foremost edges; or by some other approved plan. 


8. Where two plates in the round are adopted instead of three the iron is to be of such superior quality as to admit of its being 
bent to the required form, without being unduly heated and without fracture, and in all such cases the masts should be additionally 
stiffened by 3 angles as provided for in the Tables. 

9. All masts of above 84 feet in length, to be fitted with angles properly shifted and extending the whole length of the mast. 
If the plates be arranged as described in the Tables, there should be an angle bar fitted to each plate in the round, of the size given 
in the Table. 


10. All bowsprits exceeding 28 inches in diameter should have a vertical diaphragm plate extending from within the wedging 
to the gammoning, connected by continuous single angle bars to the upper and lower parts of the bowsprit, and two additional angle 
bars of the size given in the Table; and bowsprits 28 inches in diameter and under, to have an angle bar at the centre of each plate 
extending the whole length of the bowsprit. 


11. The diameter of the lower masts at the cap to be in no case less than that of the topmast at this place, or of the lower 
topsail yard. 
12. The attention of the Surveyors is to be specially directed to the fittings connected with the masts and rigging, in order to 


ensure the workmanship, material, and sizes of the same being efficient. 


13. The mizenmasts for barques may be reduced one-fifth in diameter from that given in the Table, and the plating to be not less 
than the thickness corresponding to the diameters. 


14. Where a Steamer is intended to be fitted with masts or a bowsprit for auxiliary purposes, they may be one-eighth less in 
diameter than prescribed by Table; and when a mast of a steamer is to carry fore and aft sail only, the diameter may be one-fifth 
less than given in the Table. The seams of these masts may be single riveted. , 


15. When pole masts are fitted, the length of the lower mast, in determining the diameter and thickness of plating, should be 
taken from the heel to the cap band, so as to include the head, as in an ordinary mast; and in sailing vessels these masts to be 
additionally strengthened by angles from below the lower yard to the topmast cap, or compensating strength furnished. The cheek 
plates in pole masts may be of the same thickness as the mast plates at the hounds. 


16. The eye-bolts, hoops, cleats and bands, are to be of the best description of wrought iron. 


17. Any deviations from these Rules and Tables must be submitted for the consideration of the Committee 
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TABLE a v4 ° 


YARDS and TOPMASTS of SAILING VESSELS and FULL-RIGGED STEAM VESSELS. 


YARDS. 


TOPMASTS. 


Centre. First Quarter. Second Quarter. Third Quarter, Ends at Cleats. Heel. ges Head 
Length |~——_— 7 a7 ee ar he = F e = é 3 
Cleated § aeaeeen 8 Thickness. 8 Thickness, § Thickness. § Thickness. § Thickness. § Thickness. E Thickness. 
i By Steel. E Iron. | Steel : Tron. | Steel. 4 Iron, | Steel. E Tron. eee E Iron, | Steel. : Tron, | Steel. E Tron, | Steel. 
ae Ins, Ins. = Ins. Ins. Tns Tns. Ins. Ins. Ins, Ins. Ins Tus. Ths. Ins. Ins. Ins. Ins, Ins. Tns. Ins, Ins, 
32, 8 Ye | 1s $| te | vo 1% Ye|s| 6 | elias) 4 |e] Ps 12 | 46 | xo 103 | 1% 9 | 5 
36 / 9 e|ve| 88] s/s] 8b] |x| 68/8] 2%] 4 te 
40 | 10 | || 92] | a | 9 
44 | 11 | 5} | 102] x | xe | 10 
48 | 12 |e | xfs |112| xx | fo | 108 
52/18 | ate | wo [128] te | fe [1 
B56 | 14 | vty | fo [188] as | fo [128 
60 | 15 | ate | of |148| ate | of | 133 
64 | 16 | | sf |158| 5 | fo [148 
68 17 | as th 163 | 5 | o% 15} 
72.| 18 | 3% | so [174 | ae | sy | 163 
76 | 19 | wy | sre | 183) af | afo | 178 
80 | 20 | ae | xo |194] | af [18 
84 | 21 | ate'| af | 203 at | fo | 19 
88 | 22 | ye | so | 21d) 2%s | afo | 194 
92 | 28 | vs | ofa | 228] x8 | a'r | 208 
96 | 24 | vfs | a's | 238] xf | of | 218 


Topmasts.—The plating should be of the thickness given in the Table. 
The seams of topmasts may be single riveted; the butts should be treble 
riveted, and their straps +; of an inch thicker in iron topmasts, and ;4, thicker 
in steel than the plates they connect. There should be doubling plates in 
the way of the lower mast cap. Topmasts should be efficiently strengthened 
in the way of the fid holes, and in the way of sheave holes where such are cut, 
by the doubling plates, iron hoops, or by other approved methods. 

Topmasts above 38 feet in length and not exceeding 46 feet, to have two 
stiffening angles 3° x 2}"x,%,” fitted as nearly as practicable at the fore and 
after parts of the mast. 

Where the length is above 46 feet and not exceeding 66 feet, the angles 
to be 34’ x3}" x 4%". 

When the length of the topmasts exceeds 46 feet, efficient cheek plates are 
to be fitted to the same, 
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The diameter of the topmasts at the lower cap, sheave hole, and topmast 
cap, to be in no case less than that of the yards at these places. 

Lower Yards.—The plating should be of the thickness given in the Table. 
The seams of yards may be single riveted; their butts should be treble riveted, 
and connected by being overlapped, or by efficient butt straps. The plates 
should be doubled at the centre, and the doubling plates should extend beyond 
the truss hoops. 

Where iron or steel masts and yards are to be constructed otherwise 
than in accordance with the Tables, plans and particulars of the same must be 
submitted for the approval of the Committee. 

Where Steamers are intended to be fitted with topmasts for auxiliary 
purposes, they might be one-eighth less in diameter than prescribed by Table, 
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DING RIGGIN S 
SIZES and TESTS for the STEEL WIRE STANDI G, ao. 5 e 2S. 
of SAILING SHIPS. 


(See Continuation.) 


Tons. Tons. Tons, Tons. Tons, Tons, Tons. 
| Above Above Above Above Above Above Above 
REGISTER TONNAGE UNDER DECK, 8000 2600 | 2800 2000 | 1800 1600 1400 
and not exceeding | and not exceeding |andnotexceeding|andnotexceeding|andnotexceeding| and not exceeding |and notexeeeding 
16 
Above Above | Above Above Above 7 Above Above 
20000 84 
LONGITUDINAL NUMBER. Ppt Se SF enh hae and notexceeding De Stes Mortal ete’ ere Pe it 
27 24200 | 21900 | 20000 | 18400 | 17000 15600 
re en No, cane No. Parcel = Rin, al No. coe No. fone ba cael 
Fore & Maryn Shrouds... ors age ths (6 53|6 54/6 5 |6 46/6 48/6 44/6 41 
a ytfaNd 2 CBP and 2 cap and cap and cap and cap and cap and cap 
a6 Ghai plates: «2. aes tis i 3 28 24 3 21 4 
» , 9 Dead-eyes eae a an nes — _— — — 12x7| 1143x63) 11x6 
. », Lanyards (hemp) re ue eo _—-)j — — — 6 53 , 
Rigging Screws, Diameter at bottom 91 91 D ie 1 1 ‘ 
” ” of thread . 4 8 8 8 4 4 
Bs » Rigging Screws, Diameter of Pins... 2 1Z 1} 13 13 1} 1} 
mH », Topmast backstays -|/3 54/3 52/38 5 |38 4613 48/38 44/8 43 
»  Top-gallant backstays ... 2 43/2 44/72 $212 34 |}2 33/2 32/2 8 
: ,, Lower stays (2 53/2 52/2 5 |2 44/2 48/2 41/2 
,, Topmast stays .. 2 53/2 54/2 5 |2 45/2 48/2 44/2 4 
s » Top-gallant stays tis aa 4} 41 3t 33 3} 31 3 
M1zen Shrouds ... ia as a as (5 44/5 48/5 44/5 44/5 4/5 82/5 33 
———_ = and cap— and cap and cap and cap and cap and cap and cap 
»  Topmast backstays ... TS a | 3° 45/3 48 41 +|3 4/38 33 4 
»  Top-gallant backstays ... vente | 2 3E/2 34/2 3 |2 22|2 22/2 212 23 
»  Lowerstays  ... et Ss dis (2 44/2 48/2 44/2 44/2 4 |2 82/2 3 | 
»  Topmast stays ... meets dee (2 45/2 46/2 44/2 44/2 4 |2 32/2 3 
,  TLop-gallant stays aes par he ome 31 3} 3 Zt 23 3 21 
Borstay Bar... mi es sae he fi 41 41 4 St 33 33 34 
» Pin 31 31 3 25 2} 23 3 
. bd alee ieee Geli or oe 1 
ie UDSAM, wee” | inne eae cio ae am 24 275 2 13 114 1}3 11423 
Bowsprit Shrouds (Chain) ... ©... ans of 2 13/2 16)2 14,2 145)2 1/2 1/2 2 


STEEL WIRE STANDING RIGGING. 


Size (inches) ... ... —... SE | 54/5 | 42 | 43) 48 | 42 | 4g | 42 | 4a] 4 | 82] 33 | 88 | 32 3% | 3h 
Breaking Test (tons) ... ...| 58 | 58 | 48 | 44 | 42 | 40 | 38 | 36 | 34 | 32 | 30.| 28 | 26 sich Nall Rak 


_ KL 


Size (inches) ... af --| 35 | 3 | 2% | 23 | 26 | 22 | 23 | 22 | on 2/)15/ 12) 18) | 1g | 13 | 
7 


Breaking Test (tons)... ...| 174 16 | 143/18 | 12 11/10| 9 8 
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SIZES and TESTS for the STEEL WIRE STANDING RIGGING, &c., TABLE 28 
of SAILING SHIPS. 


(Concluded.) 
Tons. Tons, Tons. Tons. Tons. Tons. Tons. Tons. 
Ahove Above Above Above Above Ahove Above Above 
REGISTER TONNAGE UNDER DECK. 1200 1000 800 | 700 600 500 400 300 
and not exceeding |andnotexceeding| and not exceeding and notexceeding|and notexeeeding and not exceeding|and notexceeding|and notexceedin 
1000 800 700 600 500 400 . 
= a t Sieve = ree oa 29 Above Tees Above Above Above 
wie 2800 (6) 000 620) 4900 
LONGITUDINAL NUMBER. re exceeding Parrett a pee nae seperation per poh Fer stoner and notexceeding, 
14200 12800 11400 10000 9000 8000 7100 6200 
. pera ee ae = : AED Th i see Bs : 
: | No nohes. | NO inohes.| NO inches. | No inches.|N inches.| NO suofce.| N° inches. | N° snohes 
Fore & Main Shrouds... a van -|6 44/'6 4 |5 33/5 3415 311'5 3 |4 22) 4 oO 
= = : and cap and cap and cap jand cap and cap —— mene 
i ,, Chain Plates... Oe me 13 1; 13 13 13 3 1} } 
5 ,, Dead-eyes mee ee | 1036) 10x6) 93x53) 9x53) 83x5) 8x5) 7Ex4h 7x 4h 
s, ,», Lanyards (hemp) at ve j). 5 43 4) 4} +t 33 3h 
Rigging Screws, Diameter at, + f 1h 7 13 1 iF if 
ug " bottom of thread . 8 ad “2 * 8 bi 
: » Rigging Screws, Diameter of Pins 13 3 13 13 1} 1 1 1 
‘s », Topmast backstays ... «f 3 44/8 4°12 82/2 31/2 3112 3 | 2 Qe1o a 
_ ,, Top-gallant backstays ad | 2 22/12 28/2 2h 23 24 21 2 1} 
. ,, Lower stays... a | 2 4412 4 |2. 88/2 31)2 3112 3 |2 2212 2b 
meee coat» Se 
i ,, Topmast stays ... = | 2 4412 4 |2 8/2 32 31 3 2} 3 
¥ ,, Top-gallant stays ies bas 23 23 24 23 2h 2h 2 1} 
Mizen Shrouds ... tbe jae aes 15 3115 8° 15 2515 28)}4 28/4 2313 28138 2) 
aos and cap —— Eo 8 SAS a 
»  Topmast backstays  ... — aad 34/3 3 |2 23|2 23/2 28 24 23 21 
,  Top-gallant backstays ... oe 1B 21 eo 2 1t 1} 13 1} 13 1} 
» Lower stays ... be ine doe det eB 24 23 23 2} 23 24 
,  Topmast stays ... tas ar sdre Ot 3 24 23 28 2} 23 21 
,  Top-gallant stays uk eee Fas 24 2 1Z 13 13 1} 13 i 
Bossray Bar... wis ie ous aay 3} 5 24 24 2 2 2 2 
: 1 1 
n- Pin eee eee eee eee otais 2} 24 lz 13 13 2 14 4 
—— 4 : 
” __ Chain eee eee eee eee eee 149 1,8, 1,5 1, 1+ 1,4, 14 1; 
eR if 2 11 10 9 
Bowsprit Shrouds (Chain)... es «12 F¢1/2 22 a 43 te te ts 13 
| 


1.—The above requirements are intended to apply to vessels in which the dimensions of the masts and yards are such as would not be 
deemed unusual for vessels of the respective tonnages; where these dimensions are extreme, or in other exceptional cases where deviations from 
the above sizes are required, rigging plans showing the sizes and arrangements of the several parts should be submitted for the approval 
of the Committee. 

2.—Where four masts are adopted instead of three, the tonnage of the vessel may be reduced one-fifth, and where five masts are adopted, 
one fourth, in obtaining the sizes of Rigging, &c., from the above table. 

3.—Where pole masts are adopted in vessels requiring one cap shroud only, an additional cap shroud is to be fitted, when the number 
of lower shrouds may be correspondingly reduced. 

4.—Where double top-gallant yards are to be adopted, a topmast cap backstay should be fitted in addition. 

5.—The steel wire ropes to be guaranteed to withstand the breaking stress given in the Table, and no hemp is to be used in the strands, 
a hemp core only to be fitted. 

6.—A short length of each of the wires composing the rigging will be required, after being galvanized, to withstand a tensile stress 
equivalent to that set forth in the Table, and the aggregate strength of the wires must not be less than 10 per cent. in excess of that stress. 

7.—Each wire will be required to be capable of being twisted around itself not less than eight times, and of being untwisted and 
straightened without breaking. 


8.—Where it is proposed to adopt iron wire rigging the sizes proposed and the guaranteed tests should be submitted for the consideration 
of the Committee. 
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ANCHOR CRANES. 


The dimensions of the principal parts of ANCHOR 
CRANES to be in accordance with the following 


a 


Table :— 
WEIGHT OF SPREAD OF CRANE IN FEET. 
ANCHOR : 
INCLUDING er 
STOCK. Bec) Moe fetaie [ere | i 1p | 4 | 16 


Cwts DIAMETER OF MAIN POST AT DECK IN INCHES. 
BH i 6 es 6} GF 7 74 
25 wath fl Ot. oe a 1 4 73 
eee i ee ae 74 73 8 | 8h 
35 7 Sab Pa Sa: an a | ae 
ae 2 re ‘C2 we els: oe ae ed a 
45 BR ORE. | BR be gi Qi 
50: |. 8 1 83 9 93 t | 92 
ye TR Tak Ee ae ae a a ea ST 
60 _ en gt 1 93 | 10 10} 


CORRESPONDING DIMENSIONS OF MAIN POST, TIE RODS AND JIBS. 


ins. ins. ins. ins. ins. ins. ins. ins. ins. ins. 


Diameter of Main Post at deck} 6 | 63| 7 | 73 | 8 | 84/9 + 10 {103 
Tie Rod aa = ooo | 12) 13 | 2 4 | 2h | 23 | 22 | 28 | 22 | 27 


davit in inches must be obtained by using the formula—___- : 


where IL, B and D are the length, breadth and depth respectively of the boat, 7 
H is the height of the davit above its uppermost point of support, and § is the 
spread of the davit ; each of these dimensions being in feet. 


Jib (Diameter at middle) ...[3 | 3} | 32/33 ]4 | 42 | 41/43/56 | 53 


If two Tie rods are fitted, the diameter of each to be $th that of the single rod required. 


BOATS’ DAVITS. 


In the cases of boats and davits of ordinary proportions the diameter d of the 


fae 
d=, /—o—>o———"" 


The value of the constant term C is to be as follows :— 


1. When the davit is to be of wrought iron and of sufficient strength 
to carry the boat, and its equipment and a sufficient number of men to 
launch it the value of C is to be 144. 


2. When the davit referred to in (1) is to be of wrought ingot steel of from 28 to 32 tons 
per square inch tensile strength the value of © is to be 174. 

3. When the davit is to be of wrought iron and of sufficient strength to safely lower the 
boat fully equipped and carrying the maximum number of persons for which it is intended, the 
value of C is to be 82. 


4. When the davit referred to in (3) is to be of wrought ingot steel of from 28 to 32 tons 
per square inch tensile strength the value of O is to be 99. 
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Boat and anchor davits made 
of approved weldless rolled or drawn 
steel tubes will be admitted, pro- 
vided the scantlings be as required 
by the following table of equivalent 
sizes and that the steel of which the 
davits are made has a tensile 
strength of not less than 35 tons 
per square inch with an elongation 
of not less than 10 per cent. in a 
length of 8 inches. The davits are 
to have solid heels and are to be 
efficiently strengthened in way of the 
heads and deck supports. 


TABLE OF EQUIVALENT 
SIZES. 


Diameter at deck of Diameter and thick- 
solid wrought iron ness of approved 
davits or of main weldless drawn 
posts of anchor steel hollow boat 
cranes. or anchor davits. 
Ins. Ins, 
4 
3 4 xX wy 
1 1 4 
34 45 X 
1 3 
3y 43 xX 6 
3 1 + 
3% o X 6 
a 5 
4 ve X YE 
4} 52 x 4 
43 6 xX Ye 
3 a! 5 
¥ 6a X 1s 
| 6 
5 62 X xe 
51 ‘fo 
4 Té 
51 To Ae 8 
a 4g 1e 
3 73 6 
dg (g X 12 
3 7 
6 1% X ye 
1 1 
6f 8¢ X Ys 
1 1 7 
63 83 X Ye 
33 9 


TABLES 30 & 31. 


HQUIPMENT 


SALLING VESSELS AND STEAMERS, 
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CHAINS AND ANCHORS FOR SAILING VESSELS. TABLE 30. 


(See Continuation.) 


Minimum Weights of Anchors, ex. Stock; Sizes, Lengths and Weights of Chains, and the Proof Strain to which 
they are to be tested per Chain Cables and Anchor Acts. Also sizes and Lengths of Towlines, Hawsers 
and Warps. The Anchors and the links of the Chains to be of unexceptionable form and proportions, 


Sen = Abe ANCHORS. CHAIN CABLES, HAWSERS, &c. 

Manbeck tor ai TONNAGE pik eal ea TREAM a ai pean 
TRON AND STEEL ae LESS CREW NUMBER. STUD-CHAIN CABLES (e) (f) (Ih). 

RA 5 cI < oie Ex. Stock, Ex. Stock. 

See Note (a). TE = mer Weight, | Tost. 3 iit, _[tream Tost. a | Kedge, rest. 94] Length. Minima Frere, Breaking rintmum Weight. 
a. os ae : avere 4 eo i aa Boi aay Paes pom Fathoms. Same ae hol eeu. ie Ibs. 
1600 = 2100] a | 50 ™ 5/2 rot ile Mae oe eee aay ig 11 | 8.5 123 | 29/0\14 
2100 ,, 2500) 2 | 75, 100]/2/1|1] 42] 632] 83] 12] 338) 4) — 42 | 101 | 152 | 34/2] 7 
2500 ,, 3000! c | 100 ,, 12542 Bi 7.| 20s et Sue) 2) — 4s | 117 | 17,8,| 45/3] 3 
3000 ,, 3400] d | 125, 150/2 73 ae oh ee aie ye 14 | 133 | 208 | 64/1/11 
3400 ,, 3900] e | 150,, 17512 64| 815| 13 436! | =. 15 | 15,8,| 23,%| 74/1|26 
3900 ,, 4300] f | 175 ,, 200/2 71) 9.9,| 143] 21} 415} 1 | — 1 |18 | 27 | 84/0/17 
4300 ,, 4800] g | 200, 250/3 81|10,,| 233] 23| 5 | 14 [338 “17, | 20,3) 30,4, 95/1) 9 
4800 ,, 5300] 2 | 250, 300]3 O |12 | 283] 83] 6.3,| 12 | 444, 1, | 223 | 344 |126/1/ 0 
5300 ,, 5900] 7 | 300, 35013 2 1817) 34 6y5|2 | 442 13, | 253 | 88 |141/0/16 
56900 ,, 6500] 7 | 350, 400/38 81 |15,8,| 383] 42) 72,| 23 [5 “144 | 281 | 422 1168/0] 0 
6500 ,, 7100] & | 400 ,, 4501/3 51/1644) 433) 51) 732) 21 15 1%; | 81 | 463 |185/2/12 
7100 ,, 7700| 2 | 450, 5001/3 7 |18,8,| 483] 5b] 748] 23 | 5,8, 1, | 34 | 51 |282/0)21 
7700 ,, 8400] m | 500 “19 1937) 54 | 63) 835/81 | 544 1/7, | 872 | 55% | 254/0/19 
8400 ,, 9200] n | 600 ,, .700]3 21 |2132| 60} 72| 9.2,) 84 | 548 1,8; | 40,5, 58,%| 276 | 2/14 
9200 ,, 10100] o | 700, 800/38 8} | 2310 | 67 102,/4 |6,, | 1% | 434%! 61y4| 336/0| 0 
10100 ,, 11100] » | 800 ,, 900]3 51 | 25.8%, | 7231 83/1012 | 41 | 632 112 | 47,5,| 66,5,/35911| 9 
11100 ,, 12300] 7 | 900 , 1000]3 73|9638| 79.| 88/ 1037| 43 | 632 144 | 513 | 713 |887|3] 4 
12300 ,, 13600] r |1000 ,, 1200/3 O | 2832| 853] 93/1123 | 43 | 7.2, 112 | 554 | 773 |416/3/ 0 
13600 ,, 15100} s |1200 ,, 1400/3 82 | 302, | 913/103 | 12,8,| 5} [743 143 | 59} | 823 |447/2) 8 

115100 ,, 16800] ¢ |1400 ,, 1600/3 84 |3142/ 97 |103| 1238] 53 | 746 | 114 | 681 | 88,3, 478 1 18 
16800 ,, 18600] = 86}| 33,8, 104 | 113/133, | 53 | 738 145 | 67,8,| 94,5 511/1/14 
iag0) ,, wood; | = — | 38 | 3449 1083] 11} 13,7,| 53 |8 '2 | 72 |100,%|588/3) 0 
20500 ,, 22700] w = 40 | 3535 114 ]12 (1337/6 | 8,8, | Sry | 76,8107 | 578 | 2| 14 
22700 ,, 25200] « zs 42 | 37,2, 11931183 15,3,| 63 | 9 2,8; | 864 120,%|717/2 0 
25200 ,, 27900] y — (45 | 39,, 1281/15: 1634| 73 |938] 300 2, | 96} 1343 800 3 14 
27900 ,, 30800] z a 48 | 41,137 |17 | 18y,|8} {1033 300 | 2,%, 1013 142, 8441 0 


N.B.—For Notes to the above Table, see pages 246 and 247. 
For Equipment of Trawlers and Tugs, see page 246, 
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CHAINS AND ANCHORS FOR SAILING VESSELS. TABLE SO. 

(Concluded. ) 

Minimum Weights of Anchors, ex. Stock; Sizes, Lengths and Weights of Chains, and the Proof Strain to which 

they are to be tested per Chain Cables and Anchors Acts. Also Sizes and Lengths of Towlines, Hawsers 
and Warps. ‘The Anchors and the links of the Chains to be of unexceptionable form and proportions. 

CHAIN CABLES, HAWSERS, &c. 


GROSS 


Equipment ‘ = be 
TONNAGE STREAM, CHAIN OR STEEL WIRE (e) (g). beh enact ar OR STEEL WIRE 
@ 


LESS CREW - — = ee 
CHAIN. STEEL WIRE (i) HEMP, | STEEL WIRE. [AND WARPS 


Nu 
mbers for HAWBERS 


IRON AND STEEL 


Vessels. SPACE. 


: | _ —— Length. |S), Se ae 
See Note Minimum Weight. Breaki 2 Break- 

Size. - - Bisel jrmeeres Size. | Size. | ing of each. 
| Stud Link, Short Link. sens Test. 


See Note (@). 


Letters for Equipment as 
inserted in Register Book, 


| Column 8. 


lbs. Inches. Tons. | Fathoms.| Inches. | Inches. | Tons. 


ed ef 12| 53 
wee bers: j fp 
7 


elected ters excttingl Pathoms. | Inches. | Owts. 
2100 “5 | 45 
2500 
3000 
3400 
3900 
4300 
4800 
5300 
5900 
5900 ,, 6500] 7 
6500 ,, 7100 
7100 ,, 7700 
7700 ,, 8400! m 
8400 ,, 9200] n 
9200 ,, 10100] o 
10100 ,, 11100] p | 
11100 ,, 12300] g 
12300 ,, 13600] x {1000 ,, 
‘13600 ,, 15100] s {1200 ,, 
15100 ,, 16800] ¢ |1400 
16800 ,, 18600] 
18600 ,, 20500] v _ 
20500 ,, 22700] w 
22700 ,, 25200] x 
25200 ,, 27900] y 
27900 ,, 308001 z 120 | ys 
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N.B.—For Notes to the above Table, see pages 246 and 247. 
For Equipment of Trawlers and Tugs, see page 246. 
Luoyp’s ReqisteR or Suippinc, Lonpon.—1lth December, 1916. 


ie TABLE 31. 7 


CHAINS AND ANCHORS FOR STEAM VESSELS. /A8-E ©. 


Minimum Weights of Anchors, ex. Stock and Stockless; Sizes, Lengths and Weights of Chains, and the Proof 
Strain to which they are to be tested per Chain Cables and Anchors Act. Also Sizes and Lengths of Towlines, 
Hawsers and Warps. The Anchors and the links of the Chains to be of unexceptionable form and proportions. 


i af GROSS ANCHORS. CHAIN CABLES, HAWSERS, &c. 
quipment age = i= de x ade -_ eh er eee 
Numbers for gel TONNAGE By, amin Sincuninariradl heal STREAM as 
IRON AND STEEL a3 LESS CREW BER. a ae Ca _) STUD-CHAIN CABLES (e) (f) (h) 
mais: ar SPACE. Ex. Stock. _ Stockloss. yer na Ex aoe i+ = = act a aa 
See Note (a) See Note T slals Weight. | Test. “tive. Weight. lecatss waite Stream eat aulcags pei Lgth. mum Sites pgs | Irn 
a ionk. 318 td ghts | | Weht. ize. | est. 2 
ee aiare. i Fohexoaaiinls eT ae a Ea “Owts, | Tous. Owts. Owts. | “Tons, | Owts. Owts. “Tons. Owts.| Tous. ¥ms.| Ins. ‘Tons. “Tons, “| Owte. 1q.)1bs, 
2400 3000} a 80 m 116/211 11 548) 7 1) 612| 83 2) — | 4| — 4120) 42) 85) 123 014 
3000,, 36005 | 115 ,, 150)211) 44) 632) 83 1) 743] 103] 14] 333) | — [120, 42 105 | 155 | 34/2) 7 
_ 3600, 4200}¢ | 150 ,, 185/211] 5 | 7x5 10} G64) 838 123) 13) 4%) 3) — |185) 48) 11% | 17,4) 453) 3 
4200,, 4800/d | 185 ,, 230)2 1/1 3/8 | 113] 74) 95%| 144) 21) 438) 2) — |165| 44) 18% | 208 | 64j1i11 
4800,, 54006 | 280 ,, 270) 6} 833,13 | 8110, 16 2) 57,1 — 165. 15, 235) 74126 
_ 5400,, 6000) f | 275 ,, 325)2 1/1] 73) 9%.) 143 113,| 18 | 8 | 5$9)13| 33g65|1 | 18 | 27 | 84/017 
6000, 6700)9 | 325 ,, 380131/1] $4/10,%,| 2331 101/12,4, 293). 83) 545/12) 3ys]165 11, 20,5 30,4, 951) 9 
6700,,  7400)4 | 880 ,, 43813111 10 12 | 283) 121143, 354) 4 | Gy 1} 451/195 11% 22} | 34) | 1261 0 
soo" sia [abseil daling ef asin aw] al te gi aida a8) a to 
Rd |) * ” | & 3 : or 163 43 3 3h é 512 Té y 421 
8900,, 97001% | 580 ;, 68031/1] 1531634 433) 19 1932, 543] 5! 71121) 5 (2101, 31° | 46) | 185219 
_9700,, 106007 | 680 ,, 790)3)1)1] 17 |18,%| 483) 2142136 603) 53 8 (23 5,210 14% 34 | 51 | 203018 
10600 ;, 11600}m | 790 ,, 910)3/1/1[ 183/1933) 533) 281/23.%) 6631 6 | 89/8 | 5$9)210 14%, 37% | 553 | 2221/17 
11600 ,, 12700}n | 910 ,, 1040)3/1/1] 203/21,8,, 583) 251/25.%,| 73 | 64) 845 B4| 533}210/1,8,| 40,5] 58,%| 2420 5 
12700 ,, 1390010 }1040 ,, 1200)31/1] 2232233 64 | 28 27%, 80] 7 | 9% 4 | 6y,)240 1%; 43,%, 61;4, 2982119 
Lino tof [8h ° dear} 86/9” fo) Bovany 04 | Sloe al eh plod!) ul” i" hioe 
eahaaee hn q ’ 2/4 i) JU56| JF BLU 43) 02(,/44 16, Jig 4 SEA) 2\2 . 
16700, 18500}r [1580 ,, 1820)31 1] 28)2743, 81 | 85} 32}7 101 | 91119, 4} 7%,P40 11; 554 774 | 370122 
18500 ,, 20600} s — Bil] 81 |29,) 88 | 8833442110 | 10 [12 {6 | 7s )240 14%) 59} | 82% | 3973) 6 
20600 ,, 22700} ¢ _ 3/1}1], 883319,| 953] 42 |37,%/1193) 11 |1237/ 53) 734)240) 144| 632 | 88,°,| 425]1) 0 
22700 ,, 25000ju | — [31/1] 86 33,103 | 45 39,%,128 | 12 13), 53736270 144 67,%,| 94%, 5111/14 
25000 ,, 27300) v — 31/1} 89 [357,111 | 483/41331139 118 (1433/63) 8 2702 | 72 |100,%,) 5383) 0 
27300 ,, 29700} w oe Bill] 42 |372,1193] 623431814911 14 1534/6 | 83,|270/21,) 76,%107y1,| 573.2114 
29700,, 322002 | — ~ [81/1] 45 |39,%,128 | 56146,%,160 | 15 16}%/63 833}2702,%, 81) 11133 | 608214 
82200 ,, 34800} y — pl 48 41251363) 6O |48,%170)] 16) 1722 7 | 94j2702,% 865 120%) 6453 0 
34800 ,, 376002 | = — 31/1] 51 43 (1453) 683150,7,182 | 1'74/1832) '74) 933)270/2,4,| 914 |127,%,) 6821 11 
37600,, 40400)at] =— [B11] 543/45,1,11553] 68 521211941119 1934, 8 10,127012,%,| 96} |1343 | 7203 4 
40400 ,, 43200/+ = 311) 68 [47,1651] 72355 (207 |20321.3, 9 11.2,)800 2,8, 101,142), 8441 0 
43200 ,, 46000} ct — 31/1) 613/49,,17511 77 57s,.2193/22 22,1012 300 2y, 106;%,1493 | 8901) 4 
46000,, 48800-dt] = — _- 81/1] 65 [51 1853) 811597, 232 [233 2338) 11 1234300 2,8, 112)%)157,% 9400 0 
483800 ,, 51600) et — 3111] 6835238 1953) 85161,), 2443/25 2435 12/1337)3800 2,% 1167, 163% | 9890 0 
51600 ,, 54600) + — —11] 72 15438206 | 90 |63,¥,'2571]26126 | 18|14481300.214 120,%,|1691 [10400 0 
4600,, 57600)yt| — —— Bilil| 76 \5613217 | 95 (65,7271 |28 27.2,| 14 [153213830/241125751754 |12000, 0 
97600 ,, 60600) ht — B11) 80 {5835228 [LOO 67,9,.285 [293 28,9, 15 16531330 243 1295181 12580 0 
60600 ,, 63800} 7't — - 11) 883/60,, 238 [10436835298 }81 29,7, 16 17,/,)330 21) 133;45186} |1317)0 0 
63800 ,, 670001 )'t — __ BI] 8'7_ 6134248 [109 |7032311 }8233039) 17 |/18,9,)330 214 1377/1922 |13780 0 
67000 ,, 70200} i+ — Bl} O1 \6332/259 }1183 72,6, 1324 [84 3142/18/19 )830 213 141,7,|198% 114400 0 
pil 33 ae it me 31/1] 943/65.8,269 ]118 |74 [336 18513233 19 194118303 raat moet te 0 
43400 ,, 76800imt} = — _ 81/1] 98 (6638279 ]12237512'349 187113315 2020121330 Sy, 149,8,|209,7, 15680 0 
76800 ,, 80200) nt — ~ 811) 10136738290 }127 |7635/362 [89 35,2, 21 |2142)330 8, 153} 215} 16340 0 
80200 ,, 83800) of — 311]105369,%, 301 182 |7842376 |40336,%, 22 22,%,1330 8,%, 157,220} 17010 0 
83800 ,, 87600}pt] = — —_3.1)1[1093/7035 312 |187 80,1, 390 |421/3738 2823,2,1330 84, 161,% 226 %,17690 0 
87600 ,, 91600) gt — 3/1/1]1183/72,5, 324 |142 8132404 |441/38) 3/24 23171330 8, 165 ,4/231,%,,18390, 0 
91600 ,, 95800) rt _ 311/118 |74 336 |14'73 83,420 ]46 39}), 25 24}2)330 8,5, 169} 2363 {19100 0 
95800 ,, 100200} st} = — 3/1/1]1223/7539349 |158 85 |436 |4'73/40}% 2625321330 817,172} |241,5,19830 0 
L00200 ,, 105000} ¢+ —__B1127 7655362 1169 8636452 14934251) 27 26g 1330 Bi, 176 4) 246 1% 205700, 


N.B.—For Notes to the above Table, see pages 246 and 247. 
For Equipment of Trawlers and Tugs, see page 246. 
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CHAINS AND ANCHORS FOR STEAM VESSELS. tase BI. 


Minimum Weights of Anchors, ex. Stock and Stockless; Sizes, Lengths and Weights of Chains, and the Proof 
Strain to which they are to be tested per Chain Cables and Anchors Act. Also Sizes and Lengths of Towlines, 


Hawsers and Warps. The Anchors and the links of the Chains to be of unexceptionable form and proportions, 
ar #3 ere CHAIN CABLES, HAWSERS, &c. 
inn Saea te fae TONNAGE Rip = TOWLINE: HEMP OR 
poe AND sia Bae LESS CREW — wis ace sas en 7 heidi nen ie : Sbitica tas ol HAWSERS AND WARPS. 
Vessels. Spur SPACE. : sini se ee _WIBE (i) EMP.) _WIRE ; i 
S28 s Length, | nimum We : | Break-{Length. a4 4s 
es A | a a Wonk ae sree 4 acd ccd inna 
Above not exceeding Above notexecedingy F'thms. | Inches. | Owts.|qrs.| Ibs. || Owts.|qrs.| lbs, | Ins. | Tons. [Fathms.| Ins. Ins. | Ton ins. ius. Fathms. 
2400 m 3000] a 80 =115} 45) | 6/2) O} 71/1) O|—| —] 75| BSP 17) 8 | — 0 
3000 ,, 3600] 4 115 ,, 150) 45| 4%| 8|0) 0) 8/3) 0/2] 7] 75) 6/21| 94 4 | — | 90 
3600 ,, 4200] c | 150,, 185] 45) %| 8/0; 0| 8/3| 0/2| 7| 75) 6 21/9 4 | — | 90 
4200 ,, ° 4800] d 185 ,, 230] 45) 32) 9/3: 0/10 2 0|2) 93) 75| 64) 21) 93) 4 | — | 90 
4800 ,, 5400;e¢ | 280,, 275) 45) 48) 9/3| 0/10)2| 0| 23) 93] 75 211198 6 j\- =e) me 
5400 ,, 60001 / 275 ,, 825] 45| 44/10/3/19] 11/3/19] 23/153] 75| ‘74; 21/124) 52 | — | 90 
6000 ,, 6700] q 825 ,, 3880] 60) 44/14/2; 7/15/38; 7| 23 15k) 75) ‘74/24 \12a) 54) — | 90 
6700 ,, 7400] A 880 ,, 485] 60) 43/17/1) 3/18)3| 3/23/153) 75| 8 | 23/154} 6 | — | 90 
_ 7400 ,, 8100] 7 435, 500] 60) 4%) 20|1/11] 22/0)11)8 |18] 75| 83) 2/153} 6 | — | 90 
et ie rot y ~ 600,, 580] 60) 42/20/1/11| 22/0/11 3 1S 75 8} et te ’ : . 
3900 ,, 9700] & 580 ,, 680] 60| 44/ 23/1/17) 25|1/17| 81/22 | 90 
9700 ,, 10600} 7 | 680,, 790] 60| 44|23/1)17| 25|1)17| 83/22 | 90| 9/8 18] 6 | 5 | 90 
10600 ,, 11600] m 790 ,, 910 60) 48/27/0) 9) 29/0) 9/3326 | 90) 93) 84 22) 6 5 | 90 
12700” 13900] » | 1040.” 1200] 75/1 38.1, 0,411, 0/84 291 90/10 | 81/29] 6 | 8 | 90 
af xe Oe 2) ” 2a oO 3 | q | 2e vr 
13900 ,, 15200] p | 1200, 1380) 75.1 38/1] 0/41 1) 0) 83 29 | 90/10 | 8] 22] 2086) 20f5| 90 
15200 ,, 16700] ¢ | 1880 ,, 1580] 75)1;,/43|/1| 9/ 46/1) 9/4 /33 | 90/11 | 84| 26] 2o0f6/|20f5) 90 
16700 ,, 18500] r | 1580 ,, 1820] 75/1,;|43!1| 9/46)1| 9|4 |383 | 90/11 | 8} | 26} 2o0f6|20f5| 90 
18500 ,, 20600] s = 75/17 /48/2|) 6) 52/0! 6) 41/35 | 90) 18 | 4 | 33] 20f7|2o0f6| 90 
20600 ,, 22700] t — 75|17;/48/ 2! 6) 52,0, 6) 41/35 |100) 12 | 4 | 33} 20f7|20f6| 90 
22700 ,, 25000] u — 90| 14%, / 58/1) 2/62 1) 2) 43/35 ]100! 12 | 4 |33]2o0f7)20f6| 90 
25000 ,, 27300] v —— 90 | 1,3, |65)0) 16) 69'2)16] 43/39 1120; 12 |4 | 33] 20f7|20f7! 90 
27300 ,, 297001 w a 90 1,%,/ 65/0/16) 69 2/16|43 39 }120'18 | 43|39]2of7)|20f7) 90 
29700 ,, 32200] x _ 90 | 18; 65/0/16 69 2)16| 43/39 |120 18 | 43/39/2087 | 2of7| 90 
32200 ,, 34800] y = 90 | 154|72/0) 0/77'0) 0! 43/47 1120/14 | 43/47] 20f8 | 20f7| 90 
34800 ,, 37600] z — 90| 144; 72/0) 0) 77.0) 0} 42) 47 |120| 14 | 5 159) 20f8/20f7| 90 
37600 ,, 40400] at — 90 | 13,|79/2) 5| 85/0) 5| 6 |59 120) 15 | 61/65 20f8|20f7| 90 
40400 ,, 43200] bt 120/ 1,5, 1060 7/113 1! 7/5 59 1380/15 | 52| 71] 2088 | 2088 | 100 
43200 ,, 46000] ct — 120 | 1,5, |106) 0 | 7 113 1) 7/5 59 |130) 15 | 53| 78] 20f8 | 20f8 | 100 
46000 ,, 48800} dt ne 120 1,5, 1160 10 1240 10| 51 65 |180| 16 | 6 | 85] 2of8 | 20f8/ 100 
48800 ,, 51600} et — —- {120 1,5,|116/0 10 124 0/10) 61/65 [130/16 | 6 | 85] 2o0f8 | 2of8 | 100 
51600 ,, 54600} /tT —_ 120) 1,7, 1263) 0.1352) 0| 53/71 1130] 16 | 6 | 85] 2of8 | 2of8| 100 
54600 ,, 57600] gt a 120 | 1,8; 1388/1 0/1462 0/6 85 ]130/ 17 | '7_ 113) 2of8 | 2of8 | 100 
57600 ,, 60600] At — —- 4.120} 1,8, (1388/1) 0/146) 2) 0/6 | 85 [130) — | 7/113) 20f8 | 2of8 | 120 
60600 ,, 63800] 7+ ii 120 | 14%, |149}1; 0/159}0! 0| 6 |85 1130} — | ‘7 |113)20f8 | 20f8 | 120 
63800 ,, 67000} 7 Tf — 120/142 |159|3) 0/171)2| 0/6 | 85 ]130| — | 7 {113} 2o0f8 | 20f8 | 120 
67000 ,, 70200} kt — 1150/1414 215/2! 0 2312) 0| 63100]140| — | 7} (128) 3of8 | 20f8 | 120 
70200 ,, 7384001 7+ _— 150 | 142 231/22) 0 249'2) 0| 63100]140| — | '73|128] 30f8 | 20f8 | 120 
73400 ,, 76800] mt en 150 | 118 2482) 0 268.2) 0/62100]140| — | 73 128] 30f8 2o0f8 | 120 
76800 ,, 80200] nt — —- 1150148 248/20 268/20} 64/100]140| — | "72 |128] 30f8 | 30f8 | 120 
80200 ,, 83800} of = 150 /1}4 265.3) 0 2880 0| 7 113]140) — | '7}|128] 30f8 | 30f8 | 120 
83800 ,, 87600} pt _ 150 1}4 265.3 0.2880) 0) '7 113]140) — | 73 128) 30f8 | 30f8 | 120] 
87600 ,, 916001 gt _ 150 143 |2840 0 /309'0) 0| 7 (1137150) — |S |149]/30f8 | 30f8 | 120} 
91600 ,, 95800; r+ — 150 143 284.0 0/3090} 0| '7 1113]150| — | 8 |149)3o0f8 | 30f8 | 120 
95800 ,, 100200] st =e 150, 2 2991 0/3300) 0| '73/128]150) — | 8 |149)30f8 | 30f8 | 120 
j 100200 ,, 105000| ¢t — _-1150'2 =299/1| 0/3300) 01 7311281150) — | 8 [149] 3088 | 30f8 | 120 


N.B.—For Notes to the above Table, see pages 246 and 247. 
For Equipment of Trawlers and Tugs, see page 246. 
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Equipment for SAILING AND STEAM TRAWLERS AND TUGS. ft 


REGISTERED U.D. ANCHORS. 


LONGITUDINAL 


TONNAGE. — CHAIN (e) (h). HAWSERS. WARPS, 
. ee ian eee ee 
. a a Ook. i only, Stock Minimum Weight. | 
arawlers, gr hk ew AND TUGS.t el Bowen woeed| wines ett tenes fenet ter " gena Link, Bort tank. fe) Si Fane) ise 
Above pete Above ated Abars oooding | Fathms.| Ins. |Cwts. qrs.! Ibs. || Gwts. |qrs. ag Fathms.! Ins. pe tne 
50 a 65] 65 aa 3/3 | 3 | 82/832] 12 | 60 $4/17/1) 3/18): 60 | 5 | 60 3 
65_,, 80] 80 ,, 100/2250 ,, 262013 83 81/41 4} 60 4320111 22.011] 60 53] 60 8 
80 ,, 100]100 ,, 120/2620 ,, 2950/34 4 5 | RI] 60 4493 1 17 25 117/60 Bil 60-3 
100 ,, 120/120 ,, 140}2950 ., 3230/3 434 51 5 | et] 60 1931.17 95 1 17] 60 60 83 
120 ,, 140|140 . 160]3230 .. 3510 a) 5s 6 24/75 4) 38 3 11 36 1 TIPO 3] 


salon hope 


is 


3510 |, 3790 


+\— 


QAO 


t= pl 


oe Lalas 


wo] G9 Go| 


4040 
4290 


3790 ,, 
4040 ,, 


Over 
Dp 
Plone 


a 


40 


45 
45 


aa 


RO) | FO RO | Ol BO 


5 

3 6 

= —~ 14290 ,, 4530/3] 6116 |? |6z 
ute — {4530 ,, 4770]3| 63| 51/73 | 61 

[  —  |- — 4770, 5010/3) 6 | 6s|¥h 1% 
a — _ |5010 ,, 5260}3| 61| 53/8 | 72 

— | — 15260", 5570/3) 641 6 | Sz | 74 
5570 ,, 5900/3) 6%) 61/81 )8 


t The equipment for Tug Steamers of a larger size than the T 


; 1 rawlers provided for by 
the above Table shall be the same as for ordinary seagoing vessels. 


* The tests of Anchors in this Table are approximate tests ; OF as nearas can be 


expressed in tons and aliquot part of tons. 


(a) By Section 50 of the Rules for the Building and Classification of Steel 
Vessels, it is provided that the equipment is to be regulated by the number produced by 
the sum of the measurementsin feet of the greatest moulded breadth of the vessel and the 
depth from the upper part of keel to the top of the upper deck beams atside at the middle 
of the length multiplied by the length of the vessel. In vessels having cruiser sterns, the 
length determining the Equipment number is to be measured as required by Section 2 
for vessels of this type. In awning or shelter deck and part awning deck vessels the. 
measurement of depth defined above is to be taken to the deck next velow the awning or 
shelter deck, provided the height between the decks does not exceed 8 feet, If the tween 
deck height exceeds 8 feet the measurement is to be taken to a point 8 feet below the 

-awning or shelter deck. In turret deck vessels to the normal beam line at base of turret. 


For a sailing vessel with a poop, bridge, top-gallant forecastle, or a raised 
quarter-deck, the equipment number is to be increased one-fifteenth beyond that which it 
would be if she were flush-decked. 

For a steam vessel having erections on deck, the nu 
first clause of this paragraph is to be increased as follows :-— 


For a raised quarter deck, add the product of the height and length in feet of 
the erection, 


For an awning or shelter deck, part awning deck, poop, bridge or forecastle add 
three-fourths the product of the height and length in feet of each erection, eight feet 
being taken as the maximum height for awning, or shelter deck, or part awning deck 
erections. 

For deck houses or other erections not extendin 
either in length or breadth half the rule breadth of the vessi 
of the height and length in feet of such erections, 

Where erections are fitted upon erections, the equipment number is to be 
correspondingly increased. “ 


To entitle vessels classed A “ For Channel P 
ment of Anchors and Chain Cables, etc., should be 
exception that not more than two Bowe 


mber obtained by the 


g to the side, but exceeding 
el, add one-half the product 


urposes,” to the Figure |, the equip- 
as required by Table 31, with the 
r Anchorsand one Stream Anchor need be supplied, 
the first Bower Anchor should be of the full weight required by the Table, and the second 
Bower may be 15 per cent. lighter. This rule, however, applies only to vessels intended 
for short passages. In vessels classed “For Channel Purposes,” which are intended for 
longer voyages, such as the Queenboro’ and Flushing, the Channel Islands or the Irish Sea 
service, the equipment must be in accordance with the requirements of Table 31. 


(i) STEEL WIRE TOWLINES, HAWSERS AND WARPS. 


(i) When steel wire towlines, hawsers, or warps are adopted, a short len 

the towlines, &c., will be required, atter being galvanized, to withstand a te 

in Table 31, and the aggregate strength of the wire 

The use of flexible steel wire rope made 

when desired by the Owners, provided the 
required by Tables 30 & 3i. 

Each wire will be-required to be eg 

being untwisted and straightened without b 

Each manufacturer to be required to provide on his premises m 

the foregoing tests, and the works to be at all times open to the inspectio 

empowered to retest any hiwser or towline for which a certificate h 

, Printed Forms of Certificates, a 

Wire Hawsers, will be supplied to them upon application to the Secretary. 


SPECIAL FLEXIBLE STEEL WIRE ROPE. 

When an Owner prefers to substitute special flexible steel wire rop 

make, the sizes may be reduced in accordance with the following Table, 

strands with 24 wires in each strand, and that the diameter of each wire is .4th of the cireu 
and the ropes are capable of withstanding the breaking tests shown in the Table :— 


Luoyp’s Register or Surppine, Lonpox.—J1th December, 1918, 


nsile stress equivale 
'S must not be less than 10 per cent. in excess of 
of six strands of 18 wires laid round a hemp cor 
rope is of the same size and strength as the ordinary 


ipable of being 
reaking, 
achines suitable for sat 


mie; 


gth of each of the wires composing 


twisted around itself not less than cight times, and of 


n of the Society's Surveyors, who are to be 
as been issued by the manulacturer, 
pproved by the Committee, to be given by the Manufacturers of 


5 es for steel wire rope of ordinary 
provided each flexible rope be formed of six 


60 
60 


HRI | DO RO 


13 
2 
13 
2 
2 
2 


120 |1;%| 77 | 2/21 | 83) 1/21] 60 
120 |1,%| 77 | 2| 21/83) 1|21] 60 


“I Od) O) OD DO) Og Or Ov OVO 


CO C0} C9 Cd} G9 20) 2 2 


Ne Rl ae 


The Anchors a 


nd Chains to be tested at a Public Testing Machine in accordance with 
the statutory test 


8. 


(®) In order to meet the requirements of different trades, the weight of Anchors 
as given in the Table may be modifled as under :— 


Where two Bower Anchors are required, one of them may be 7} per cent. lighter 
than the weight set forth in the Table, provided the collective weight of the two Anchors 
is equal to that given in the Table. 

Where three Bower Anchors are r 


equired, one of them may be 15 per cent., and 
another 73 ae cent. lighter than the weigh 


t set forth in the Table, provided the collective 
weight of the three Anchors is equal to that given in Table, Where it — be desired by 
the Owners the Bower Anchors may be of equal weight, provided the collective weight 

ay the best Bower Anchor be lighter than 


be not less than required by the Table, 
For sailing vessels: in no case m 
prescribed in the Table, nor the third Bower be lighter than is allowed by this footnote. 
All Anchor Stocks must be of acknowledged and approved description, and be 
one-fourth the weight of the Anchor given in the Table, 
The heads of Stockless Anchors should not be less than three-fifths of the total 
weight of the Anchor, 


(c) Stockless Stream and Kedge Anchors.—In the case of Stockless Stream and 
Kedge Anchors, an addition to the weight specified in this Table must be made of one- 
fourth to compensate for the deficiency in weight consequent on the absence of Stock, 

(@) All Anchors, including Stream and Kedge Anchors exceeding 168lbs. in weight, 
including Stock, to be tested according to the requirements of the Act of Parliament and 
the Certificates of ‘Test produced. 

(e) The Chain Cables and Stream Chains to be tested in all cases ace 
requirements of the Act of Parliament, and the Certificate: 

(ft) There should be included in the weights, 
4 for each outfit, which contains two Cables. 

() There should be included in the weights, 2 End Shackles to each Stream Chain 

(h) Unstudded close-link Chains will be admitted as Cables, if proved two-thirds 
the Test required for Stud-link Chains for the tensile strain, and 100 per cent. above the 
tensile strain for the breaking strain. 

(i) When steel wire Towlines or Hawsers are adopted, see notes (i) below. 


Where a departure from the requirements of this Table is proposed by an 
Owner the same should be submitted in the first place for the consideration of the 
Committee, 


N.B.—The Italie letters preceding the Equipment N 
letters printed in the seventh column in the List of Steam Vesse 
indicate the Equipment Numbers of vessels per this Table. 
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Notice No. 13822. 


LLOYD'S REGISTER OF SHIPPING. 


LENGTH OF CHAIN CABLES. 


With reference to Notice No. 1304 dated 13th December, 1917, regarding the 
reduction of the Society’s requirements for lengths of chain cables which was 


adopted as a war emergency measure 


NOTICE IS HEREBY GIVEN 


THat THE GENERAL Commitrer have decided that the pre-war requirements for 
lengths of cables for vessels intended for classification shall be reverted to, and that 
the complement of cables for existing vessels should be brought up to these 


requirements within a reasonable time, say within twelve months. 


By order of the Committee, 


ANDREW SCOTT, 


Secretary. 


71, Fencaurcn Street, Lonnon, E.C.3 


10th April, 1919. 
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RENEWAL OF CHAIN CABLES WHEN WORN. 
When any length of a Chain Cable is worn so that the mean diameter at its most worn part is reduced to the size given in the following Table it is to be renewed. 


ee <<< 


Size of Chain Should be renewe Size of Chain Should be renewed] Size of Chain Should be renewe. Size of Chain Should be renewed] 
Cable originally. when worn to Cable originally. when worn to Cable originally. | when worn to Cable originally. | when worn to 
| 
Diameter in _ Mean diameter a Diameter in Mean diameter | “Diameter in p | Mean diameter. Diameter in f Mean diameter _ 
inches. in inches. inches. in inches. inches, in inches, inches, | in inches, 
wit Lee 173 | te 25 ee) Pee 
ef Ee # Ats _ 1H avs 3 1 
Bi 33 __ 18 ese _ 2y6 ; oye 
i ae eaters fe Sale Sete) (RE | TS (oa a 235 
So i a Poe So 2y6 Janne i ote ee Seer 
1 ae im See a Pe a ae es ae 
i té ye oo ee at 
pi ean ae fe ee oe ee 2r8 | 234 
25 243 | 2% 


Extract from the Rules for Wood and Composite Vessels, Section 32. 
Tonnage for Regulating the Scantlings and Equipment (as regards Anchors, Chains, &c.). 


In flush-decked vessels having either one, two or three decks 


(not being spar or awning-decked), the tonnage under the upper deck, 


without abatement of the tonnage of the space for the crew, or for the propelling power of steam vessels, is to regulate all the scantlings of 
the hull, and also the equipment of the vessel, as regards anchors, chains, warps, &c. 

t In vessels having a raised quarter deck, or a poop, or top-gallant forecastle, or deck houses, or awning-deck, or spar deck, the total 
tonnage below the tonnage deck is to regulate the scantlings of the hull, but the register tonnage, as cut on the main beam of sailing vessels and of . 
steam vessels, with the addition of the tonnage of the space required for propelling power, is to regulate the equipment. 

But in vessels where the tonnage of the erections above the tonnage deck is less than that allowed for crew space, then the difference 
between the tonnage of these erections and the tonnage of the space allowed for crew is to be added to the register tonnage, cut on the main 


beam, for the tonnage that is to regulate the equipment. 


LLOYD’S REGISTER OF SHIPPING. 


ANCHORS. 


Anchors may only be made of forged wrought iron, or forged open 
hearth ingot steel, or cast steel; the use of Busic Bessemer steel is, 
however, prohibited. Each important part of a forged anchor must 


CAST STEEL 


All Cast Steel Anchors intended for vessels classed or proposed to be 
classed in the Society’s Register Book must, in addition to undergoing 
the statutory tests, besubjected to the percussive, hammering, and bending 
tests recommended in the report of the Committee appointed by the Board 
of Trade to consider the question of tests of Cast Steel Anchors. 

These tests, which are hereunder set forth, must be carefully and 
completely made in the presence and to the satisfaction of officers 
appointed by the Committee, viz. :— 


PERCUSSIVE TEST. 
1. Anchors, or when anchors are made of more than one piece, 
each piece shall be subject to this test, as follows :— 
The anchor or piece shall be 
GIVEN WEIGHT. GIVEN HEIGHT. raised the given height for the given 
weight and shall be dropped on an 
iron slab, 

The given height means that the 
lowest part of the anchor or piece 
when suspended shall be at least the given height above the iron slab to 
which it is to be dropped. . 

2. Ananchor of the Admiralty pattern shall first be raised vertically 
to the given height with its shanks and arms in a horizontal position, and 
shall be let fall from that height. 

3. It shall then be raised a second time to the given height, and shall 
be suspended with the crown downwards. Two iron blocks shall be 
placed underneath it, and it shall be let fall from this position so that 
one of the blocks receives it on the middle of one arm, and the other 
block receives it on the middle of the other arm. 

4. The slab for the horizontal test shall be of steel or iron, well laid 
on a solid concrete foundation to the satisfaction of the inspector, 

5. If the slab on which the anchor falls is broken, the test shall 
be repeated until a slab is made that does not break. 

6. The blocks for the vertical test shall be solid, and shall be of 
sufficient height to prevent the crown of the anchor from touching the slab, 
and shall be otherwise to the satisfaction of the inspector. 


HAMMERING TEST. 
7. When the percussive test has been passed successfully, to the 
satisfaction of the inspector, the anchor or piece shall be slung and freely 
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15 cwt. and below - 15 feet. 
Above 15 ewt. - 12 feet. 


be plainly marked by the Makers with the words ‘Forged Wrought 
Iron,’ or ‘Forged Open Hearth Ingot Steel.’ Anchor shackles, if of 
steel, must be forged and unwelded. 


ANCHORS. 

put to a hammering test as follows, that is to say, it shall be well 
hammered over its parts with a sledge hammer weighing not less than 
7 lbs., and shall be required to give under this treatment such a clear 
ring in all its parts as shall satisfy the inspector that the casting is 
sound, and without flaws existing, either originally or developed as the 
result of the application of the preceding percussive tests. 


BENDING TEST. 


8. Cast steel may be passed as sufficiently ductile for anchors when 
a piece of each casting, 8 inches in length, is cut from the casting, turned 
to 1 inch in diameter, and is then bent cold by hammering through an 
angle of 90 degrees over a radius of 14 inches, without showing signs of 
flaw or fracture. 

9. There must be a piece cast on each cast steel anchor, or on each 
portion of such anchor when it is made of more than one casting, and such 
piece must be of sufficient size to enable one test piece of the size before 
stated to be cut out of it, or it may be (at the discretion of the 
manufacturer) of sufficient size to enable four test pieces to be cut out of 
it. If it is only of sufficient size to enable one test piece to be cut out of 
it, that piece shall be subjected to the bending test named in paragraph 
8, and, if it fails to withstand it, the casting is to be condemned. 

If the piece is large enough to enable four test pieces to be cut out of 
it, these four test pieces shall be disposed of as follows, that is to say, one 
of them shall be turned in a lathe to 1 inch in diameter for a length of 
8 inches, and bent cold through an angle of 90 degrees over a radius of 
1} inches, and if it withstands this test without flaw or fracture, shall 
be deemed to have withstood a satisfactory test: for ductility. Ifthe one 
test piece does not pass this test, all or any of the other three test pieces 
may be tested in a similar manner, and if any one of the four test pieces 
passes this test, the anchor or part of the anchor, as the case may be, shall 
be deemed so far satisfactory. 


ANNEALING. 


10. Each anchor must be properly and sufficiently annealed, and, 
when so annealed, shall be stamped “ annealed steel.” Annealing is not 
to be regarded as proper, or efficient, unless the process extends from three 
days for small anchors, up to six days for large ones, 
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PROVING ESTABLISHMENTS, 


The following Proving Establishments are recognised by the Committee of Lloyd’s Register for the Testing of Anchors 
and Chains while licensed by the Board of Trade for that purpose :— : 


NETHERTON (near Dudley)—Lloyd’s Proving House ........sssssssssseeeesssssseeseeeeeees Superintendent, Mr. H. Green. 
EBT Lg yd Petar TOURS — ise ccs waves ssp niev tas scanesseivssvenesd bas api eva teedssaanasesys ditto Mr. ©. E. Perrins. 
LOW. WALEBE—[doyd’s Prowitis HOt. ...0..6:..-ssccsuksoosessternsrecssessecesesecvcosenteis ditto Mr. A. Green. 
OnESTER (Saltney)—Lloyd’s Proving House ..........sscesessssssseceteeecesesesseensnnsas ditto Mr. H. T. Welford. 
GLASGOW—Lloyd’s Proving House..........:ssssssssescesseecsesessesssscsacaecsecasesssaateaes ditto Mr. E. Seedhouse. 
RDAs OL Pe 0 eR ROWED IE TUNG og ibicns a sasy nes sseabsbansacovdsrasuyvebes covecvoievansestce ditto Mr. G. W. Penn. 
SUNDERLAND—Lloyd’s Proving House .......-..sscccssccscssssesssssescsssssseseesecensensecs ditto Mr. L. Haffner. 
CrapLey Heatu—Lloyd’s Proving HOUSC ..ssesssseseessesceesessseeeessesteseeeesseneaeaes ditto Mr. 8. C. Paul. 


N.B.—Vessels supplied with Anchors and Chain Cables tested at any of the Proving Establishments in the above list, will 
have the notation of “Lloyd’sA.&0.P.” in the Register Book, signifying that the Anchors and Chain Cables have been tested 
at a machine under the control of the Committee of Lloyd’s Register of Shipping. 


The following Machines have heen recognised by the Committee for the testing of Anchors and Chain Cables supplied to 
foreign owned vessels (see Section 50 of the Rules) :— 


DENMARK ........ Government Establishment at Copenhagen. Unrrep Srarus... Baldt Steel Co., New Castle, Delaware (for 
FRANCE ....0000000 Chantiers de la Loire, Nantes. (Continued). the testing of Anchors only). i 
Bt Nye Vv E. Couillard, Succ", Havre. " ee aaaieie & Co.'s Works, Philadelphia, Pa. | 
canes nib: Marrel Fréres, Capelette, Marseilles. a »» +++ Cape Ann Anchor Works, Gloucester, Mass. | 
bP PN yb yes. vive M. Hemet, Havre. " » + J.B, Carr Co., Troy, N.Y. | 
HOLLAND ......00. Ketting en Ankerfabriek —“ Holland,” Cleveland Steel Casting Co., Cleveland, Ohio | 
ee aay, d (for the testing of Anchors only). 
eee Koninklijke Nederlandsche Grofsmederij, ” » +++ Oolumbus Chain Co., Columbus, Ohio, 
Leiden. Ee Hallas Frankford Chain Works, Frankford, Phil- 
DPT Yaueeracdinccs Catenificio Ing. Carlo Bassoli & Co., Leghorn. adelphia, Pa. 
Tabet decisis: Kobe Steel Works, Kobe (for the testing » +++ Hayden-Corbett & Co., Columbus, Ohio. 
of Anchors only). - 4 ++» Herreshoff Manufacturing Co., Bristol, R.1. 
HE; dergenyas sonst Mitsu Bishi Dockyard & Engine Works, (for the testing of Anchors only). 
N agasaki. ns » + Jones & Laughlin Steel Co., Pittsburgh, Pa. 
by teteeeneeneeees 4 ‘Ppon etd he oe eit o », ++» Lebanon Chain Works, Lebanon, Pa. 
aeresree rl wnty shima Steel Works, Oshima, Tokio (for 3 
” the teeing bf Anchott only), = 5 : or Iron and Steel Co., Burnham, 
NORWAY <scccccssses A/S. Kjaettingfabriken, Christiania (for J. McKa , . : 
Z ey seat; 'y & Co.’s Iron City Chain Works 
ry up to 80 tons 3 square " 2 McKees Rocks, near Pittsburgh, Pa, 
eee Norsk Ankerkjaettingfabrik A/S.,Christiania, moo a ng Iron and Steel Co., Pitts- 
SWEDEN........0006 Government Establishment at Kongl. Tek- urs sebn , 
niska Hégskolan, Stockholm, Man dss » «+ National Malleable Castings Co., Cleveland, 
aoe Ge vcaich Ljusne Chain Works (Ljusne Kiitting- Ohio. 
fabrik), Ljusne, Sweden. i » +++ Osgood Bradley Car Co., Worcester, Mass, 
BS Sf afivestends Ramniis  Bruks Aktiebolag, Ramniis, Fs » «++ The Seaboard Steel Castings Co., Chester, 
Sweden. Pa. (for the testing of Anchors only). 
Unirep States... American Chain Co., Columbus, Ohio; eee Chain Co., Kent, Ohio. 
Sewells Point, Norfolk, Va., and Braddock, ssc salen id tai EE Dh 
near Pittsburgh, Pa, a e - Weimer Chain & ron Co., Lebanon, Pa. 
» +++ American Steel Casting Co., Chester, Pa. ” » +++ West End Rolling Mills, Lebanon, Pa. 
(for the testing of Anchors only). - » +++ Whitehill Chain Works, Whitehill, Fields- 
* +» ++» Baldt Anchor Co., Chester, Pa. (for the boro, N.J 
testing of Anchors only), - »» ++ Woodhouse Chain Works, Trenton, N.J. 


By order of the Committee, 
ANDREW SCOTT, 
Lonvon.—8¢h August, 1919. Secretary. 
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VESSELS INTENDED TO CARRY OIL IN BULK. 
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VESSELS INTENDED TO CARRY OIL IN BULK. 
WEB FRAMES and STRINGERS. 


Feet. 


Feet. Feet. Feet. 


Feet. 


Feet. 


Feet. Feet. 


Feet. Feet. 


Feet. 


TABLE 32. 


(See Continuation. ) 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF ORDINARY FLOORS AT CENTRE TO TOP OF BEAMS AT SIDE OF TANK DECK. 


Feet, 


Above Above Above Above Above Above Above Above Above Above Above Above Above Above Above 
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
and not and not and not and not and not and not and not and not and not and not and not and not and not and not and not 
exceeding exceeding exceeding exoeoding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding 
12 13 -14 15 16 17 18 19 20 21 22 23 24 25 26 


<—-—--FOUR SIDE STRINGERS.--—-—>| 


Feet, 
Above 
26 


and not 
exceeding 


27 


not ex- 


ceeding 


” 


” 


51 


54 


inches. 


45 wa 48 |12 X +26 


138 x: 


13 X 


inches, 


138 X -26 


inches, inches. 


13 X +2813 X +30 


26 


28 


13 X +28 


13 X -80 


13 X -30)14 x -30 


14 X +30/14 X +32 


inches. 


14 X +30) 


14 X -32 


14 X +34 


inches. 


14 X +32 


14 X +34 


inches. inches. 


14 X +34 


inches. inches, 


inches, 


14 X -36]15 Xx -36 


14 X +36 


” 


” 


57 


18 X 


30 


14 x +30 


14 X -32/14 x +34 


60 


14 x 


“30 


14 X +32 


14 X +34 


14 X -36 


a 


14 X -36 


15 X +36 


15 X +36 


16 X -36 


15 X -36/16 X +36 


16 X -36/16 X +38 


16 X +38 


inches. inches, 


inches, 


inches. 


inches, 


17 X +38 


18 X +38 


16 X -38/17 X -38 


17 X -38]18 X -38 


18 X +38 


18 X +40 


18 X -38118 x -40 


18 X -40}19 x +40 


60 ,, 68 |14 x -B2l14 x -B4lL4 x -B6)15 x -B6/16 X -36l16 x -38 
63 ,, 66 {14 X -34/14 X -36)15 X -36)/16 X -36/16 X -38/17 x -38 
66 ,, 69 15 X -B6/16 x -36/16 X -38)17 x -88118 x -38 
# i ae a ooh x -38/17 x sian +3818 X -40 
2 . ~ ae is -88|18 x -40/19 x +40 
75 , 78 19 x -40)20 x -40 


19 X -40)20 x -40 


20 X -40120 x +42 


19 X -40 


20 X- 


18 X -40)19 X -40/20 X -40/21 x 44/24 X +44 
19 X -40/20 X -40/21 X -40)22 x -491 44/24 X -46/26 X -46)27 X -48 


20 X -42 


20 X -42/21 X -42 


21 X +42)22 x -42 


22 X 49122 x +44 


23 x -44 


22 X -42122 x 


44 


23 X +44 


20 X -40/20 X -42/21 X -42/22 x -44 44/25 X +4626 X -48/28 x 
20 X 42/21 X -42/22 x -42123 x 46/26 X 46/27 X -48)28 X +5 
21 X 42/22 X -42/23 x -42104 x - ‘46126 X +48)/28 X -48/29 X -5 


24 X -46126 X - 


48 


28 X 


“D0 


22 X -44/23 x 


24 X -44 


24 X +46 


24 X -46 


25 X +46 


“44 


24 X +44) 


24 X +44 


25 X -44 


25 X +46 


26 X +46 


25 X -46126 X - 


26 X -46)27 X - 


26 X -48128 x - 


27 X -48)28 X - 


28 X- 


28 X- 


29x. 


80 X+ 


48 


50 


50 


50 


29 x 


80 X- 


30 X- 


50 


50 


52 


“52 


90 ,, 98 26 X -48/27 X -48/28 x -50/80 X -50181 X -52/82 x -54/34 x +54 
93 ,, 96 29 X -48/30 X +5 82 x +5484 X -54/85 x +56 


31 X -52132 X -54 


34 X +54 


The stringers are to be of the same dimensions as the web frames and are to be attached to the outside 
plating by double angles for a length of three frame spaces on each side of the bulkheads. 


The web frames are to be spaced not more than four frame spaces apart. 


The web frames are to be attached to the outside plating by double angles where their depth is 24 inches 
or above, 
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VESSELS INTENDED TO CARRY OIL IN BULK. 
ee OVE IN UBULK. 
INTERMEDIATE FRAMES, FACE ANGLES, &c. 


TABLE 32. 


BUTT STRAPS FOR STRINGER 


(Concluded, ) 


WEB FRAMES IN 


Re SA MG EST ANGLES. arr ACH. FACE ANGLES. ‘TWEEN DECKS. 
TRANS- AND KBBLGONS 70 SINGLE FACE Dimensions. Rivets. Depth. 
slashing) MOVES iat =e: ‘frac ages "zo| AXC“ES To wes eee 
Built Framing. pramonsa; any AMEE AD | og | | poe! mee "nee 
B+D. Bulb Angles, | DOUBLE ANGLES |SIDESTRINGERS.| §% s B | and | an At | At ; 
CONNECTING 8 $ 3 Strin Web | Heel. | Head. 
| Fae aa — ‘WHB FRAMES, Ab oe isve ce 
maa Frames. \Reversed Frames. . ngles. es. 
Rie’ aie inches. 5 cnohtes i : inches, ~y ones inches. : inenen! inahee inches, inches, , Suohea, inches, | inches. 
| 45 ~ 48 | 22) B1x3 x-3021x 21x :30 3 x3 x‘305 x3 x-48 33/10/46] 16| 4 
| 48 ,, 51 | 223 31x38 x-308 x2hx-30 SIRS M-B0bIxKS ee) Pa 
51 , 54] 23 Blx3 x-303 x3 x-30 BS SAK SB eo oe bee a 
54 ,, 57 | 23 x3 x'3038 x8 x30 B x3 x34 x3 x52, | , 1481 , » | 25 | 151-34 
57 ,, 60 | 233 Ht x3 x-308 x3 x-3051x3 x-368 x3 x-365 x 3} x52} 42} 11) , | 20] 6 | 15 | 15 |-34 
60 ,, 63 | 233 4} x3 x-323 x3 x:3251x3 x 3833 X3 x36) x3Ex54 . | , [50] , » | 207] 157786 
63 ,, 66 | 24 [5 x3 x-3238 x3 x:326 x3 x-3881x3 x-3816 x Sh Ta |]. ao SPE. 4 Asal eese 
66 ,, 69) 24 [5 x3 x-348 x3 x°346 x3 x 4083 X3 x ‘406 x3}x56 | , 152] , | , | 21 | 18 |-38 
69 ,, 72 | 243 [53 x31x:343 x38 x 3463 x 33 x 40134 x 33 x 4016} x 34 x58] 45 | 12 Pi en 24 | 18 | °38 
3 2 ” 
72 ,, 75 | 243 53x 33 x:3432x3 x 84161 x 33 X ‘4083 x 34 x 42163 x 31x60, |, | 54 5 oy ere | ae ae 
7D , 78 | 25 153x31x-3681 x3 x 3663 x 33 x 4213} x 384x447 x 31x -60 Pm ae ee a en eee fer ot 
78 , 81 | 25 16 x3}x-3631x3 x-367 x 35 x “421383 x 34x ‘467 x 33x62 | | 56 5 to 1 oO eae 
81 ,, 84 | 253 (6 x3)x ‘3833x383 x-387 x 31x: WSs X 33 xX °487 x3Bdx64 |, | | y » | B8 | 21 1742 
84 ,, 87 | 253 163 x 33 x 3831 x3 x-38I71 x 33 X “4433 x 33x ‘507 x33x-66 , |, |-58 | BO | eee 
87 , 90 | 26 \6}x3}x-4038Lx3 x-4074x 31x 4633 X33 x°52/7 x34x 63, | , | 4 | , | , | 86 | 24 |-44 
90 , 93} 26 |7 x3}x-4081x3 x-408 x 32x ‘464 x33x 527 x32x-72) , ‘60 36 | 24 | 44 
? ) ?) ” 
93 ,, 96 | 263 |7 x34x-42381x3 x-428 x 33x 484 x34x ‘547 x31x-76 , | , Ph eee Med fe te 
96 ,, 99 | 263 |7 x3} x 4231 x 3} x 4281 x 81x “48/4 X35x ‘56/7 x 35x80, | , |-621 , | , | 89 | 24 |-46 


*The frames in the ’tween decks, may be of angles ‘06 of an inch thicker than required by the Table, in which 
case the reversed frames may be dispensed with. 


tThe reversed frame at upper edge of floor plates to be of the dimensions required for double face angles 


on webs. 
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VESSELS INTENDED TO CARRY OIL _IN BULK. 
FLOOR PLATES. 


THICKNESS. 3+ 


TABLE 33. 


vemunge | DEPTH A = 
B+D. | | GZ tenetn 
Pe ope |r a a a rer onge 
rer ae 34 30 
46 , 47 ae 
ines ade 
48\., “49 
49 , 50 
50 , 51 
Bl, 52 
32 ee 
ae 54 
B4 5D 
55, 56 
56, «58 
58, 60 
60 , 62 
62 , 64 
64 , 66 
66, 68 


THICKNESS. + 
TRANSVERSE (a ee _ 
NUMBER. EAS REE F 
B + D. reese 3 length At Ends. 
Amidships. 
Above Feet. notex inches. ae inches. area 
68 = 70 28 ‘46 38 
29 ‘46 38 
30 ‘46 38 
30 ‘48 38 
31 ‘48 38 
32 ‘48 38 
32 ‘50 ‘40 
33 ‘50 ‘40 
34 ‘50 ‘40 
35 ‘60 ‘40 
35 52 ‘40 
36 ‘D2 ‘40 
37. | “52 -40 
38 ‘52 ‘40 
38 “54 ‘42 
39 ‘54 ‘42 


* In the engine space of steam vessels the floors are to be ‘04 of an inch thicker, and in the boiler space 
‘10 of an inch thicker than required by the Table. 
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FLAT KEEL ANGLES, and SIDE and BILGE KEELSONS. 


258 


VESSELS INTENDED TO CARRY OIL _IN BULK. 


LONGITUDINAL 


FLAT KEEL ANGLES. 


TABLE 34. 


SIDE AND BILGE KEELSONS. 


NUMBER. Angles on Vertical Plate. 
For 4 length Thickness For 4 length Thickness Intercostal 
x (B+ BD). pena a at Ends. er Ry at Ends. Plates. pein Mies aes 
25 fi. mete. ce oe inches, | 'tnohes, inches. inches. 
Above aging Double Angles. 
7000 7600 | 34x3}x 38 | 88 | 84x38 x 84 | 84 | -82 
7600, 8200| 8)x3ix 40 | 38 | 4 x3 x 34 | 34 | 82 
8200 ,, 8800 | 33x3}x 42 | 40 | 4 x3 x 34 | 34 | -32 
8800, 9400 | 3)x8}x -42 | 40° | 4 x3 x 36 | 34 | 34 
~ 9400, 10000 | 3}x3ix -44 | 42 | 4 x3 x36 | 34 | 34 
10000, 10600] 3)x3} x-44 | 42 | 4x3 x 36 | 34 | -34 
10600, 11800] 4 x4 x -46 | 44 | 41x8ix 36 | 34 | -36 
11800, 12400] 4 x4 x 46 | 44 | 5 x8ix 36 | 84 36 
12400, 138000] 4 x4 x -48 | 46 | 5 x33x 38 | 36 | -38 
13000 , 14200] 4 x4 x -48 | 46 | 5 x3}x 40 | 36 | -38 
14200 ,, 15400] 4 x4 x 50 | 48 | 53x8x -40 | 36 | -38 
15400 , 16000] 4 x4 x ‘50 | 48 | 53x8Ex -42 | 36 38 
16000, 16600| 4 x4 x 52 | 48 | 6 x3}x 42 | 36 40 
16600 ,, 17200| 4 x4 x 52 | 48 | 6 x3}x 42 | 36 | -40_ 
Double Bulb Angles. 
17200 _, 18000] 4 x4 x ‘52 | 48 | 7 x3kx 42 40 ‘40 
18000, 19000] 4 x4 x54 | 50 | 8 x83x -46 | 44 | -40_ 
19000 ,, 20000] 4 x4 x54 | 50 | 9 x3Ex 50 | -46 ‘40 
20000, 21000] 4 x4 x 54 | ‘50 [10 x3ix 54 | -48 ‘40 
Vertical Plate,| and Four |Angles, 
21000 ,, 22000| 4 x4 x 54 | -50 11x 50 | 40 | -49 61x3ix 44 | -38 
22000 ,, 24000] 6 x6 x 54 | ‘50 12 x ‘52 | 42 | 42 | 64x3}x -46 | -38 
24000 ,, 26000] 6 x6 x 54 | 50 138 x 54 | 44 | -42 | 61x8ix -46 | 38 
26000 ,, 28000] 6 x6 x 56 | “52. 14 x 56 ‘46 | -42 | 61x3ix -48 | :38 
28000, 30000] 6 x6 x ‘56 | ‘52 15 x ‘58 ‘48 | 42 | 61x3ix 48 | -38 
30000, 32000] 6 x6 x 56 | 52 | 16 x -60 50 ‘42 | 61x31x 50 | °40 
32000, 34000] 6 x6 x ‘58 | 54 L7 x Ge") 58" [ea 1x31x ‘50 | 40 
| 384000, 36000] 6 x6 x58 | 54 | 18 x 64 ‘54 | -44 | 7 x3kix 50 | -40 
36000, 39000| 6 x6 x ‘58 | 54 | 19 x 66 | 56 | 44 | 7 x34x 50 | -40 
39000, 42000] 6 x6 x 60 | 54 | 20 x 68 | 58 | -44 | 7 x3ix 50 | -40 
42000, 46000] 6 x6 x 60 | “54 21 x ‘70 60 | 44 | 7 x8ix 50 | -40 
46000 ,, 50000] 6 x6 x 60 | -54 BD: x-f2 ‘62 | 44 | 7 x34x 50 | -40 


Where the breadth of the vessel is not more than 50 feet, two keelsons of the dimensions required by the Table are to be 


fitted on each 


side. 


Where the breadth exceeds 50 feet and does not exceed 64 feet, three keelsons are to be fitted on each 
side, in which case the depth of the vertical plates may be one-fourth less than given in the Table. 


The keelsons required by the above Table are, so far as is practicable, to extend throughout the oil compartments and 
machinery space. 
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VESSELS INTENDED TO CARRY OIL IN BULK. 
AY OTL IN BULK. 


BULKHEADS. TABLE 395. 
DEPTH FROM pp lan dhe r WEB 
FRAMES 
2 inal PLATING. pial nahn orn HORIZONTAL GIRDERS BELOW TANK DECK. ON TRANS 
TOP OF VERSE 
BEAMS AT wea In BULK- 
CENTRE OF Expan- —| HEADS. 
wre meorie| at | At [son | BeNAneln | Anon - os a PEPE AD 
hartge Deck. aud: ’ Deck. , Trunk. foe eerie, : Be 
eve cg ae inches. | inches. | inches. inches, inches, inches. inches. inches. inches. inches. 
ceeding E : Channel. Channel. Chanuel, Channel. 
12 oa 13) -34 | -32 | -30 5g X 8X +8415 X38 xX -30 9x 34x 3h x -50 9x 84 x 8h x -50 16 
13 ,, 14) -86 | -32 |-30 [53 xX3%x-36)5 x8 x -32)10 x 3h x 31 x -50 9 x 34 x 33 x -50 18 
14 ,, 15 86 | -32 |-30 53 X8x-38/5 x3 x -32\10 x 31 x 3h x -50 10 x 83 x 84 x -50 ‘ 20 
15 16) -88 | +34 | +32 |6 x 3x -88)5 X38 x -34|12 x 31 x 3h x -50 [10 x 83 x 34 x -50 22 
16 17) -88 | +34 | -82 (6 x3x-40\5 x3 x -34/12 x 34 x 84 x -50 [12 x 34 x 84 x -50 24 
17 ,, 18) -40 | -34 | -82 (6) X8X-40)5 X8X-365x4 x4 x +52 [12 x3}x 3) x -50 26 
18 ,, 19} -40 | -86 | -84 (65 X8x -42/5 X3X-86/1I5x4 x4 x-52/15xX4 x4 x +59 28 
19 ,, 20) -42 | -36 | -34 65 X3X 42/5 X8X-B815x4 x4 x +52 12 x 84 x 33 x -50 12 x 34 x 84 x -50 30 
20 ,, 21/42 | 36 | -34 |7 X3X-42)5 X3xX-38115x4 x4 x-52/15xX4 x4 x +52 12 x 3} x 33 x -50 32 
21, 22) 44 | +88 | +86 7 X38xX-44\5 X3X-4015xK4 x4 X-52/15X4 X4 X-52/15xK4 x4 X -52 34 
a Te ps Plate. a 
22 ,, 28) -44 | -88 | -36 [74 x3 X-44/5 X83 X -40 20 x +40 15X4 X4 X-52/15x4 x4 x-59 36 
; c :, Plate. ~ bs j 
28, 24) -44 | -88 |-36 |73 x8 x -46/54 x 8 x -40 22 X -40 20 x -40 1x4 x4 X-52 38 
24 ,, 25) -46 | -40 | -38 |7h x3 x -46154 x 8 x -40 22 x -40 20 x +40 15xX4 x4 x-52/15x4x4%x-52] 40 
: Plate. Two frame! 
25 ” 26 *46 “40 +38 8 xX 3X “46 54 xX3 xX “40 94 X +42 DRS “40 20 x “40 15x4x 4x +52 spaces, 
é a i es 7 : Plate. 
26, 27) -46 | -40 |-38 [8 x3 x-48/53 x 3 x -40 26 X +44 24 x +44 22 x +42 20 x -40 ‘ 
27 ,, 28) -48 |-42 |-40 (83 x8 x -48/53 x 3 x -40 28 X -46 26 X -44 24 X +42 21 x -40 . 
28 ,, 29) -48 |-42 | -40 84x 3x -50/53 x 3 x.-40 30 X +46 27 X +44 25 X +42 22 x +40 3 
29 5, 80) -48 | -42 |-40 83x38 x -52\54 x 8 x -40 32 X -48 29 X +46 26 X +42 23 x -40 x 
80 ,, 31) -50 | -44 |-42 [9 x8 x -52|54 x 8 x -40 34 X +48 30 X -46 27 X +44 24 X +40 7 
81 ,, 82] -50 | -44 | -42 9 X3 x +54 5} x 3X -40 836 X -50 32 X +48 29 x +44 25 x -40 
82 ,, 33) -50 | -44 |-42 9 x3x -56\5} x3 x -40 38 X -50 34 X +48 30 X +44 26 X 40 Fe 


% The depth is to be measured at the middle of the length of the vessel 
except for the thickness of bottom part of bulkhead plating, vertical stiffeners 
and horizontal girders below tank deck in which cases the depth is to be 
measured at the bulkheads, 

*%* The vertical stiffeners on the middle line bulkheads are to be spaced 
as required for the frames of the vessel and those on the transverse bulkheads 
are also to be spaced as required for the frames, but are in no case to be more 
than 24 inches apart centre to centre. 

Web plates are to be fitted to the middle line bulkheads opposite the web 
frames at the side of the vessel. Their thickness is to be as required for the 
plating of the lower part of the bulkhead, and the depth at the heel is not to be 
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less than that of the floors at centre, and that at the head not less than two-thirds 
that at the heel. ; 

} Two web plates are to be fitted to the transverse bulkheads on each side of 
the middle line where the breadth is not more than 59 feet, and three where the 
breadth is above 50 feet and not exceeding 64 feet. The web plates are to be of 
the thickness required for the plating of the lower part of the bulkhead. Their 
depth at heel is to be as given in the Table, and the depth at head equal to one 
frame space, but need not exceed that required at the heel. 

Where the horizontal girders on bulkheads are formed of plates they are 
to have a bulb angle face bar of the dimensions required for the vertical 
stiffeners, 


VESSELS 
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INTENDED TO CARRY OIL 


EXPANSION TRUNKS and BULKHEAD 


BOUNDARY BARS. 


IN BULK. 


TABLE 36, 


ANGLES ATTACHING TRANSVERSE 


TRANSVERSE SIDES OF EXPANSION TRUNK. ANGLES ATTACHING TRANSVERSE BULKHEADS TO TANK DECK AND 
NUMBER. BULKHEADS TO OUTSIDE PLATING. PODS AN DI LOE OF Aran DON 
a * TRUNK. 
B+D ia ne a Web Plates. > 7a ce Ha 
Plating. Stiffeners. Double. Single. Double. Single. 

Feet. : : oo ; : 
Above onling inches. inches. inches. inches. inches. inches. inches. 

45 ma 48 | -30 | 5 X8X-88 |12X-86/3 x38 x-30/5 x5 x-40]8 X8 X-30/5 x5. x-40 
48 ,, 51 320 | 5 X3X-38 | 13X38 73 x38 x32) 5 x5 x-4013 X38 X-30/5 X5 x -40 
dl, d4 32 5 X38xX-40 |14x-4073 x8 xX-84/5 x5 x-4073 X38 X-32)/5 X5 X-40 
54, OT | +84 | 5 XBX+40 115 X-40133 x33 x34) 5 X5 x -49738 X38 xX-B4/5 X5 X-40 
57 » 60 | -34 | 5 xX8x-40 [16x -40]3}x33x-36/ 5 x5 x-4218 X8 X-86/5 X5 x-40 
60 , 63 | +36 | 55 xX8x-40 |17x-40]33}x383x-36| 5 x5 x-4413 X38 X-36/5 X5 X40 
63, 66 86 | 55 X8x-40 |18X-40]383x3hx-38) 5 x5 x-44]3 XB X-B8/5 X5 x +42 
66 , 69 | -88 | 54x3x-40 |18x-40]3}x3}x +38] 5 x5 x-46]38 x3 x-40/5 x5 x -42 
69 , 72 | -88 | 5yx8%x-40 |19x-40]3} x38) x%-40] 5 x5 x48] 33 x81x-40/5 x5 x44 
72 4 75 | -40 | 6 X8X-40 |20x-40]33x3hx-42]/ 5 x5 x-50] 383 x3hx-42/5 x5 x-44 
7 » 78 | -40 | 6 X8xX-40 | 21x -40]35x3)x-44)5 x5 x-50] 3h x3) x -44/5 X5 x -46 
78» 81 7 -40 | 6 X8x-40 (22x -40]3hx3) x44] 5 x5 x-52] 8h x8h x -44/5 X5 X46 
81 ,, 84 42 | 6} X3X-40 |23x-40]3hx3hx-46] 5 x5 x52] 83 x34 x-46/5 x5 x48 
84 ,, 87 42 | 6 X3X-40 [24x -40]3hx38h x48] 5 x5 x-52] 3h x8hx-48/5 x5 x +50 
87 , 90 | -42 | 6)x3%x-40 |24x-40]/3hx3hx-50| 5 x5 x-52]3hx38hx-50/5 X5 x -50 
90 , 9 | 44 | 6) X3X-40 |25x-40]4 x4 x52] 6 x6 x-52]33x3hx-50/5 x5 x50 
93, 96 | -44 | 62xX3x-40 |25x-40]4 x4 x-54] 6 x6 x-54] 3h x32x-50/5 X5 X-50 
96 , 99 | 44 | 6>X3X-40 |26x-40]4 x4 x-56/6 x6 x-56) 3x32 x-50/5 x5 X-52 
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ASSIGNMENT OF FREEBOARD. ‘ 


_,. Under the Merchant Shipping Act, 1894, the Committee of Lloyd’s Register are empowered to assign freeboards to 
British Vessels as required by the Act. Forms of application for the assignment of freeboard can be obtained from the 
London, or other, offices of the Society. 


The mode of Marking, approved by the Board of Trade, is as follows:— 


FREEBOARD MARKING FOR STEAMERS. 


Top of Statutory Deck Line- . 


Vertical line to be 
c—— 21 inches forward 
H 
' 
‘ 
' 


of Oentre of | Disc. 


Freeboard to be measured from Oentre of 
Dise to top of the Statutory Deck Line- 


UPPER EDGE of horizontal 
line passing through the—>- 
Centre of Dise. 


These measurements to be taken from 
’ Centre of Disc to top of each line. 
; W 

‘ ‘ 

' t) 

’ ‘ 

' ' 

e 1 

‘ Outside diameter ! 


« of Disc, 12 inches; 
thickness 1 inch, + 


2 WNA 


Lines‘/9 ins.jin 
H lengthand lin. 
Horizontal line 18 inches S ' in thickness. 
< long and 1inchin thickness, ; ; ' 


a= = slem 


es - we we ee ree 
=o fe ceeme 


The Centre of Dise to be placed on both sides of vessel amidships, #.e., at the middle of the length of the load water line, Vessels are to be marked with such of the 
horizontal lines as are applicable to the nature of their employment. In accordance with the Regulations made by the Board of Trade, the discs and lines must be permanently 
marked by centre punch marks or cutting, and the particulars given in the Certificate are to be entered in the official log. 


N.B.—It is a condition on which an awning or shelter deck or partial awning deck vessel is classed in the Society's Register Book that the Free- 
board assigned shall be marked on the vessel’s sides as above prescribed ; and, under the provisions of Section 44 of the Society’s Rules for 
Steel Ships. If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark be placed higher 
than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 


FREEBOARD MARKING FOR SAILING VESSELS. 
| Top of Statutory Deck Line-—- pie Pere 


Vertical line to be 
21 inches forward =>! 
of Centre of Disc, 


FW | 


Disc to top of the Statutory Deck Line 
covquee es ov wavaee* 


Freeboard to be measured from Oentrea ~ 


en 


These measurements to be taken from 
Centre of Dise to top of each line. 


UPPER EDGE of horizontal 
line passing through the > ~~ © ~~ 77~~ 
Centre of Disc. 


1 
t 
' 
1 
‘ 
\ 


, Lines 9ins.in . 
\¢ lengthandlin, 
: in‘thiokness, ; 


! 
Outside diameter '! 
of Diso, 12 inches; > 
thickness, linch. } 


ea 


Horizontal line 18 inches 
long and 1 inchin thickness. 


The Centre of Disc to be placed on both sides of vessel amidships, f.e., at the middle of the length of the load line. Coasting vessels are required to be marked with only 
the maximum load line in fresh water. In accordance with the regulations made by the Board of Trade, the disc and lines must be permanently marked by centre punch 
marks or cutting, and the particulars given in the Certificate are to be entered in the official log. 
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